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Introduction

This Quality Assurance Pr~ject Plan (QAPP) covers volunteer monitoring conducted by Salmon Forever in
North Coast California watersheds. Salmon forever has been conducting volunteer monitoring in these
basins since 1998. Salmon Forever promotes the continued development of volunteer monitoring and
cooperation between research activities and state agency monitoring efforts to develop an understanding
and record of sedimentioading and transport a,nd the turbidity responses to iand use activity in North Coast
watersheds.

Project Management

Project Organization

Salmon Forever is the lead organization implementing this study. Salmon Forever is responsible for
purchasing equipment. training volunteers. processing and analyzing collected samples and producing
reports. The US Forest Service's Redwood Sciences Laboratory (RSL) has provided technical evaluation of
grab sampling methods, assistance in installation and operation of sampling instruments, and data analysis.
Redwood Sciences Lab, Humboldt State University (HSU), US Environmental Protection Agency

(USEPA), North Coast Regional Water Quality Control Board (NCRWQB) and National Marine Fisheries
Service C'rrMFS) act as technical advisors to this study, Principal data users include Salmon .Forever. U.S.
Fort:st St:rvict:, USEPA. tht: Trinity Rivt:r Advisory Committt:t:, NCRWQCB, HSU. RSL and NMFS.

The positions described below are responsible for oversight of the important project tasks:

• Project Director- Jesse Noell / Salmon Forever

• Field Manager- Jesse Noell / Salmon Forever

Laboratory Manager - CiarK Fenton I Salmon Forever

Interim Quality ~~gsurance (Q./\.) I\.1anagen; (2001 cnly) Dr. ~~1argaret Lang and Dr. Eileen Cashman,
Humboldt State University

• Data Processing Manager- Clark Fenton / Salmon Forever.

• Watershed Coordinators - Long-term. committed volunteers within each watershed

The Project Director is responsible for question formulation, parameter selection and developing the
sampling dt:sign with RSL consultants. Tht: Pr~it:ct Dirt:ctur and Quality Assuranct: Managt:r rt:vit:w all
field and laboratory data for Q~A~P objectives and reject or qualify data. The Project Director is respongib!e
for report production and distribution and will use the results of reports to implement any necessary
changes to the study for subsequent sampling seasons.

The Field Manager conducts creek reconnaissance and selects and documents station locations. The Field
Manager also provides field training. re-training and on call technical support; collects and checks
completeness offield samples; and verifies the accuracy offield data.

The Lab Manager supervises and trains all volunteers processing lab samples, checks and copies field data,
is responsible for lab and field equipment supplies and service, keeps all equipment calibration records.
trains iab technicians, provides on cail tec.hnical support and m.aintains fi.eld and lab QA proficiency
cht:cklists.
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The Field and Lab Managers share responsibility for maintenance, operation and documentation for the
continuous, turbidity-controlled ISCO automatic sampling stations.

The Quality Assurance Manager conducts lab and field certification, documents lab and field volunteer
proficiency through proficiency checklists and conducts periodic visits to observe lab and field technique.
The QA Manager analyzes Quality Control checks (approximately 10% of data collected in the study),
reviews all field and lab data for QAPP objectives and corrects any failures in the analytical system. The
QA Manager also analyzes QC field and lab tests performed by the Field Manager and Lab Manager,
respectively. Results of these analyses and corrective actions are reported to the Project Director.

The Data Processing Manager proofreads data entered into databases against the original data sheets,
verifies re-testing, clarifies ambiguous issues with field operators and reviews ail field and lab data for
QAPP objectives. The Data Processing Manager also assists the Field Manager and Lab Manager in
presentations for data users and presentations for field operators.

Problem Background

Many North Coast streams and rivers have been identified as impaired due to sediment under the Clean
Water Act, Section 303d (CSWRCB, 1998). Total Maximum Daily Loads (TMDLs) have or are being
developed to identi~y and mitigate the impacts of sediment and to provide for attainment of Basin Plan
water quality objectives. In addition, these watersheds are identified as key watersheds for salmonid
production by the Northwest Forest Plan (USDA, 1997). Anadromous fish stocks on the North Coast of
California have declined well below historical levels (Brown et aI., 1994). Increased sediment delivery to
strea..m channels isthought tobe a significant contributor tothe deciine or fish populations. Sediment can
contributtl to thtl dtlclintl offish populations through stlvtlral mtlchanisms including, but not iimittld to:
clogging spawning gravel (Chapman, "1988), impacting feeding-ability and grcwth rates O'~ewcombe and
MacDonald, 1991), and simplifying habitat by filling in pools and low gradient reaches (prisse!, 1992).
Extensive efforts to restore the fishery are planned. The effectiveness of these efforts will benefit from
monitoring turbidity and suspended sediment concentration (SSC) and duration of exposures to assess
whether restoration has reduced sediment transport -within the channel and whether the turbidities and SSCs
present will allow recovery of the fishery.

The project goais are:
• To provide information necessary to adapt management practices to better meet the objectives of the

l'.J"ortnwest·ForestPlan by quantifying the association ber...veen management activities and dov,rnstream
turbidity and sse levels.

To provide information useful for implementing TMDLs by identifying background and current
turbidity and SSC regimes.

• To provide information necessary for planning fisheries restoration by determining whether salmonids
are likely to be exposed to harmful levels of turbidity and suspended sediment.

• To facilitate education, involvement and empowerment of watershed residents by organizing a
community-based volunteer program for monitoring.

• To develop approaches to monitoring and impact evaluation that can be applied to other watersheds.

Project Description
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Salmon Forever primarily collects grab samples for turbidity and sse determination. To supplement the
grab sampling, Depth Integrated Sampling (DIS) is conducted in larger streams to measure turbidity and
suspended sediment variation with position along a stream cross-section. DIS results are compared to grab
sampling results collected at the same time to identify differences or biases between the two sampling
methods. Salmon Forever anticipates collecting more than 1,600 grab samples, and that more than 400 of
these samples will be processed to determine the suspended sediment concentrations.

Salmon Forever also operates a continuous, turbidity-controlled sampling station (Lewis, 1996) to develop
relationships between turbidity and sse. This station includes a continuous turbidity probe, stage recorder,
and an ISCO automatic sampier capable of collecting 24 samples. Sample collectio~ is controlled by the
rate of change of turbidity and stage.

Additional measurements needed to evaluate the impacts of turbidity and sse are also collected. These
measurements include stream discharge or stage at sites where a rating curve has been or is being
established. Either a direct (discharge) or indii-ect (stage) measureme~t must be recorded at the time water
samples are collected. When possible position on the storm hydrograph (rising, peak, or falling limb) is
also noted.

Salman .Farever maintains their Sunnybrae SedimentLab for turbidity and sse determinatio.n, Ifsampling
sites are added that are too far to deliver samples to the laboratory within the required time period, a field
laboratory will be set up to aHe;v timely gample analysis, The Quality ~A~ggurance protocol developed by
Salmon Forever requires rapid processing of samples to prevent algae growth.

Data is entered into a computerized management system and checked by the data processing team prior to
analysis. Regular analysis of data with review by appropriate Salmon Forever Technical Advisoty Panel
members will facilitate timely detection of error or need for modification of protocols. Analysis is
conducted when data processing is completed.

Data Quality Objectives for Measurement Data

Data quality objectives (DQOs) are "quantitative and qualitative statements of the overall level of
uncertainty that a decision-maker is willing to accept in results or in decisions derived from environmental
data (USEPA, 1996). II The overall level of uncertainty is based on estimates of measurement error,
sampling error, and site variability.

The data collected is intended to inform TMDL development and implementation and watershed analyses
by providing monitoring data that can be compared to action levels for turbidity and suspended sediment
co~centrations found in-applicable regulation~ and guidelines. Water quality objectives in the North Coast
Basin Plan provide action levels for turbidity (turbidity shall not be increased more than 20% above
naturally occurring background levels) and suspended sediment (the suspended sediment load and
suspended sediment rate of surface waters shall not be altered in such a manner as to cause nuisance or
adversely affect beneficial use) (NCRWQC13+ 19(3).

It is difficult to state DQOs for the parameters measured in this grJdy in terms of quantitative data quality
measures because specific estimates of variability are site and measurement range dependent. The primary
mechanism used to ensure data quality is strict adherence to accepted sample collection and analvsis
methods described in the Standa~d Operating Procedures (SOPs).- Also in~orporated into the monitoring
are efforts to quantify the variability and reliability of the data collected such as: developing the
relationship between depth-integrated turbidity, turbidity sensor readings and volunteer grab samples; and
comparing discharges determined using the current meter to those from float velocities. The experiments
and a,naiyses being c.o.ndm;ted t~ evaluate data quality ami assistin de.finingDQQs are pJesent~djn the
annual QA report and will be used to update prqject DQOs.
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Accuracy, Precision, and Measurement Range Objectives

Accuracy is the degree to which a measured value agrees with an accepted known or tme value. For
instruments, accuracy is specified by the manufacturer and assured by proper calibration and maintenance
of the instruments. Volunteer accuracy is measured by observing sampling with checklists and comparing
grab sampling with ISCO and depth-integrated sampling. Laboratory instrument accuracy is evaluated
using check weights, filter re-weighs, field splits, filter blanks and other standard QA methods. Accuracy
will be estimated for depth, velocity, and cross-section surveys by repeating the measurement and
comparing results. Accuracy will be expressed as percent agreement or percent difference.

.Precision is the measure cf variation among repeated independent ob&erY'at:ong of the game -property -under
controlled similar conditions. The goal of training and initial calibration is to train volunteers so their
estimate of subjective parameters meets the DQO's. Additionally, mid-season comparison of volunteer
measurements will be used to assess their precision.

Volunteer precision is estimated for stage, velocity, and grab sampling. Comparison of individual
measurements of the same parameter is used to analyze the statistical precision of volunteer measurements.
Laboratory precision is determined from anaiysis of repeated weighing ofthebaiance check weight

Table 1 summarizes the accuracy, precision, and measurement range egtimated for the parameterg of
interest for the study. Values are derived from knowledge of measurement device characteristics and
accuracy and also accounting for expected field and laboratory conditions.

ddT blIPa e reCISion, accuracy an measurement range or stu v parameters
Measurement

I !
Matrix Parameter Method Precision Accuracy IMeasurement Range

I Water Turbidity Grab I ±5.0% ±2.0%1 0-2000NTU

Water Turbidity Probe I ±5.0% ±2.0%1 0-2000 NTU

I

I
Water Suspended

I
Grab

I
± 5.0% ±Z.O%l 0.00001-Z.0 gIL

Sediment
DIS

ISCO

0-10 ft/sec10ft/sec+80%FloatVeloci tvWater - -
Velocity Meter ± 8.0% + 80°,11 0.25 - 8.0 fUsec_ . /u

Wat~r D~pth StaffPlat~ I ± 5.0% 0.1 ft 0-20 f~et I
T"\. •..• _ n.: __._. I f"\ f"\r f". " 1('\ t" •••I ugJth I T~~:~~c:r I I V.V~ II I v - IV ICCt

1 ThA QI"''''''11ro;al''11 f'l"\r tht::toC:<A t"\Qro;aTl"'Atet.rc lC <:) f'llnrtlnn I"\f'th~ fl"1<:)onlhlr1~ I"\f'th~ n"I~o.Cllr~fl"1AntHo.hl~........_ ~_ .. \AI"Ioo'J "" .. " ~ y _ ., .. ., _ " "":I. I ~ " __ " """'~ .. _ " __ •

7
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Comparability

Comparability, a measure ofthe degree to which different methods and data sets can be represented as
similar, will be assessed in terms of accuracy and precision for most site measurements. Comparability of
the suspended sediment concentTation data will be evaluated using audit samples and laboratory and field
split samples.

To ensure comparability all monitoring activities will follow protocols established and approved by the
EPA and Redwood Sciences Laboratory. See the SOP's in Appendix 1 for sampling and laboratory .
protocols.

Completeness

Completeness is the ratio or percentage of the amount of valid data obtained compared to the planned
amount. Our completeness goal is to sample turbidity and suspended sediment concentration during all
major storm events in study tributaries. Lack of volunteers, breakdown of equipment, frequency of m~ior
storms, etc. may hamper completeness.

At the end of the season the number of samples collected will be compared to the planned number and the
completeness will be presented as a percent for each parameter. Reasons for not meeting the completeness
objective will be recorded. It is expected that samples will be collected from at least 90010 of the sites unless
unanticipated weather conditions prevent sampling.

At the end of each field season, completeness will be assessed as the amount of data (and samples) actually
collected compared to the planned amount and will be calculated using the following formulas:

% Completeness (samples) . samples collected x 100
planned samples collected

Following data entry, the amount of validated data will be compared to the number of samples collected,
using a formula similar to that above. The measurement quality objective is 100% completeness.

Representativeness

Representativeness is the degree to which data truly characterize a population or environmental condition.
Sampling methods are designed to be as representative as possible and experiments are included to
compare different methods of measuring the same parameter to quantify the representativeness of the
sampling and analysis methods. Descriptions of experiments designed to assess representativeness are
listed below and additional experiments will b& identified and incorporated into the study when needed.

Where stream discimrge is sufficiently energetic t9 transpo.rtJarge partil<les (sIJl<h as sand) in the ipwer
water column, depth integrated sampling (DIS) will be conducted at a range of flows representative of the
hydrograph to provide acorrelation to grab sampling.

Stream velocity, in streams large enough to permit use of a current meter, will be measured with a current
meter at a range of flows representative of the hydrograph to provide a correlation to the float velocity
method of estimating discharge.

Previous monitoring conducted by Redwood Sciences Laboratory and Salmon Forever has shown that the
highest levels of suspended sediment transport occur on the rising limb of the hydrograph during large
stunns. Theref9re~ I>ampies must be ~9i.1ected o.n the rising limb. at. peak disc.harge. and o.n the falling limb

II
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to truly characterize the sediment transport during a storm. Fifteen or more samples may be needed at each
monitoring site to establish a suspended sediment concentration correlation that characterizes the full range
of stream discharge response. The actual timing of sampling activities cannot be predicted with much
accuracy by more than a few hours in advance. Thus, it may be difficult to ensure volunteer availability
throughout each storm event. The sampling protocol assumes that frequent sampling of many storms will
capture the turbidity and SSC behavior at each sampling site.

Study design also addresses representativeness to the extent possible by site selection using a gradation of
watershed sizes and geology. A4.iacent watershed basins as small as 100 acres and as large as 2000 acres
will be chosen where feasible. Constraints on access to sites due to winter snow conditions, closed roads
and private lands may limit representativeness to subsets of a given litho-topo type. However access is
sufficient to permit representative sampling of a substantial fraction of the litho-topo types. Additional
details of site selection are provided in the project monitoring plan.

Data Quality Ratings

A variety of methods are used in the field to obtain measurements and each method has inherent limitations
in the accuracy of the estimate obtained. To account for different data quality obtained by different
methods, a rating is assigned to each data point based on the criteria shown in Table 2. Rating values are
defined for the turbidity and SSC measurement method and for the discharge measurement method. The
total data point rating is the sum of these two intermediate rating values. For example, if a grab sample is
collected on a small stream and the discharge is determined by timing a floating object, the rating for that
data point is 1 +:2 = 3. Lower rating nUIIibers indicate more accurate measurements with 2 being the best
rating value for a sample data point. Data point rating values are initially recorded on the field forms and
follow the data into all other databases.

Table 2. Field Measurement Ratin~f-V.:..a::;l:.:u:.:e.::.s-, --,--__-----,
I I Hatine I Hatine I

DischarJ!e Method I Valu; I Sample Collection Method Valu; I

IGrab sample (small stream) I
j

Direct Measurement using Price AA

IStage reading wlrating curve
Iderived from Direct Measurements

IFloating Object Yelocity (FaY)

I
I Stage reading w!rating curve
Iderived from FOV

INo discharge estimate
I

2

2

3

IGrab sample (large stream)

I

Q

2
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Training and Certification

All volunteers collecting or analyzing samples receive consistent training and are observed and certified for
performance of the SOPs specific to their tasks by the QA Manager. The goal of training is to educate
volunteers so that their estimates of subjective parameters meet the Data Quality Objectives (DQOs). As
the study progresses experienced volunteers will become proficient to train and certify others. Field training
takes place at established sampling sites. Laboratory training is conducted at the Sunnybrae Sediment Lab.

•

•
•

•

Cross-st::ction mt::asurt::mt::nts
Depth Integrated Sampling
ISCO Automatic Sampler use
USGS Type AAlPygmy Current Meter use
Laboratory Protocols/ Suspended Sediment
Processing! Filter Weighing Procedures

•

•

•
•

•

Training ti'lpics jndude:
• Safety

Data Recording
Locating sample locations
Grab Sampling methods
Stage measurement
Velocity measurement

Proficiency checklists (Appendix 3), listing the sequence of sampling and data collection tasks and notes on
their proper execution, have been prepared for evaluating the performance of individual and teams of
volunteers. The Field Manager, Lab Manager, QA Manager or Watershed Coordinators use these checklists
during training to document volunteer proficiency.

The Field Manager, QA Manager or Watershed Coordinators conduct all field training. Volunteers are also
assembled once during the field season, for "calibration" in the collection of depth, velocity, cross-section
and grab sampling measurements.

Safety procedures for sampling in stormy or hazardous conditions are explained at every training session.
High stream flows during storm events present the main hazard that volunteers encounter and sampling
p,Qintll ar.~ tI~t~«t~d fQr. saf~ty, Und~r. DQ «ir«lJm~tan«~s is anYQne.; to OtlK injury fQr dat~.,

Requirements for volunteers include good phygical health, the ability to consistently repeat sampling
procedures and time to devote to sampling and analyzing data. Most of the procedures are not physically
demanding.

Documentation and Records

The Project Director will ensure that the most current QAPP version is available to all sponsoring and co­
operating organizations involved in this study. The organizations in the Distribution List will, if necessary,
receive revised copies of the QAPP at the beginning of each sampling season. Current versions of the
QAPP are available to any individual or organization requesting one.

Field data are initially recorded on the appropriate data sheets (Appendix 2 contains examples of all data
sheets). Most volunteers also maintain field books where they record the information that they collect. All
field data sheets and notebooks are Rite-in-the-Rain, waterproof paper to withstand the field c"onditions.

Laboratory data documentation and recording varies with the analyses being performed. Grab samples are
analyzed for turbidity with a HACH 2100P Turbidimeter and then processed for suspended sediment
f,;9nCtniratjp,Ds. Sample sign-in, turbidity get~rminjJ.ri9n> ands\.l.spended sedime.nt cgnf,;e.niratig,n data.is
recorded in pen on all appropriate data sheets. Suspended sediment calculations are performed and
maintained in an Excel spreadsheet ~~d are also Volritten on paper worksheets.

l()
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ISCO samples are first analyzed using the HACH 21 OOP Turbidimeter then processed for suspended
sediment concentration. The ISCO station also collects continuous turbidity and stage (using a pressure
transducer). This data is recorded electronically with a Campbell CRI0X Datalogger a~d post-processed by
RSL using software developed by RSL scientists.

All data summaries and databases developed from raw parameter measurements are in Word and Excel
software formats. Paper copies are on 8-1/2 by 11 or 8-1/2 by 14 paper. All data sheets include the
Hydrologic Year, initials of the person entering data, the date of data entry and the date of copying. Sign-in
sheets and filter tare sheets are numbered sequentially as they are filled out. Laboratory data sheets are filed
chronologically and given sequential numbers at the end of each Hydrologic Year. Data presentation will
be in a format acceptable to EPA, RSL and NCRWQCB.

Originals of all field and laboratory data sheets, QAlQC analyses, and computer databases will be kept in
the Sunnybrae Sediment lab. Copies of field and laboratory data sheets, QAlQC analyses, and computer
back-up disks will be kept in the Salmon Forever office. Salmon Forever will maintain hard copies of all
data sets and computer back-up disks for at least 10 years. Original ISCO Automatic Sampler field sheets
will be stored for 10 years at the Sunnybrae Sediment Lab. Copies of these documents will also be given to
RSL.

A QA report will be prepared for each hydrologic year with a tentative deliverable date of August 1s1. An
annual prqject report will be completed by September I't of each year.

Final reports will include raw data, field data sheets, suspended sediment data sheets, equipment calibration
data sheets, laboratory data sheets and QAlQC results.

Measurement/Data Acquisition

Procedures for sampling methods, sample handling and custody, and analytical methods are all described in
detail in Standard Operating Procedures (SOPs) developed for each method needed in the study. The SOPs
are attached as Appendix 1, which includes SOPs for the following methods and procedures:

• Field Grab Sample collection
• Turbidity Measurement llsing the Hach 21 OOP Turbidimeter

ISCO 2iOO Automatic Sampler Sampling

• Continuous turbidity measurements using the OBS-3 Continuous Turbidimeter

•
•
•

Stage-measurernent using-the·DRUCK -1830 Stage/Pressure Transducer
Depth Integrated Sampling - Crane (DH-48) and wading (DH-49)
Discharge measurements - Crane and wading with the Price AA current meter
Suspended sediment concentration laboratory measurement

The monitoring plan [under development - will be referenced here] details the sampling design and site
selection. A brief summary of the sampling process design is included here.

Sampling Process Design

The monitoring plan [Reference] discusses sampling process design in detail. As a general overview,
sampling sites are chosen to meet the following pr~iectgoals:

11
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o To develop predictive relationships between turbidity and suspended sediment concentrations in North
Coast watersheds.

• To measure conditions in relatively undisturbed sites to define "background" conditions, and

• To identWv the effects of land use activities in the watershed by sampling above and below select
locations within a watershed.

The intentions of this project are to operate a scientifically and statistically valid monitoring program.
However. limited access to sampling sites on private property and limitations of volunteer time
commitments may not allow pelfect adherence to ideal spatial and temporal distribution of sampling. With
these limitations, sampling is necessarily directed but opportunistic.

Sampling Methods Requirements

The SOPs, attached to this document as Appendix 1, contain detailed information on the methods used for
sample collection and analysis. The sampling processes used in this monitoring effort were selected or
developed to ensure accurate measurement of turbidity, sse and the ancillary measurements (i.e.
discharge, stage, etc.) necessary to evaluate the impacts of turbidity and SSC.

Three methods are used to collect samples: turbidity-controlled suspended sediment collection using an
ISeO automatic sampler tLewis 1996). depth integrated sampling (DIS) using a DH-48 on a sampling
crane or a hand-held DH-49, and surface grab sampling. Turbidity and sse values determined from
simultaneous sampling by two or more different sample collection methods are used to quantify data
accuracy and precision.

M~thods lJS~d tv measure stage, djsc.harge, c.roBs-section and other c.bannel c.haracteristjc.s needed tv
analyze the significance, impac1s, or transport rates of the turbidity or SSC are adopted from USGS or
USDl\ Forest Ser~ice (Harre!lson, C. C. et aI., 1994) protocols.

Sample Handling and Custody Requirements

All sample handling and custody requirements are described in detail in the SOPs (Appendix 1).

Samples are identified using unique stickers attached to bottles and bottle caps. At the beginning of the
hydrologic year all bottles (ISCO bottles, DIS bottles, lIACII cells and other grab sample bottles) used in
sampling are assigned a waterproof sticker with a uniqueID number. The Lab Manager procures these
stickers, keeps a logbook of the ID numbers, and labels all sample bottles before they are used in the field.
CjrC1jjar :>tkkers are \.!sed for meHA~H c.eU sample.:> so theY do Dot-inteIfen: with t!J.I"hidity det~l1D.inl).tjonB.

All other sample containers will receive a sticker on the side of the bottle. After turbidity and sse
processing the sticker are taken off the sample bottle and replaced with a new sticker.

The numbering system for the stickers is a 7 letter alphanumeric code described in Table 3.

I')
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IOOGl234. OW1234. 9911234

Table 3. Descri tion of code used for sam
ill number examples

ICode description
1st two digits Hvdrolol!;ic year (e.l!;. 00, 01 99)
Letter indicating sample method type G - grab sample I

l-lSCO sample I
l) - depth intellrated sample

I
Last 4 digits Unique, sequential number for each sampie within

tht: hydrulu~ic yt:ar

All ISCO, DIS and grab sample bottles are further labeled in the field with the pertinent data (volunteer,
site, time, date, stage, etc.) and logged onto the sign-in sheets when delivered to the lab. ISCO sample
bottles are labeled when removed from the sampler. The sample ill # is also written on the field form at the
time of sampling.

The chain-of-custody for samples is:

• Volunteers are responsible for samples until they are brought to the Lab or until they are picked up and
measurements recorded by the Field Manager or Watershed Coordinator.

• The Field Manager or Watershed Coordinator is responsible for samples until they are checked into the
lab. The Field Manager or Watershed Coordinator is responsible for collecting and checking the
completeness offield samples and data.

• The Lab Manager is responsible for storing and processing samples. The date and time of arrival at the
Sediment Lab is recorded on the Lab Sign In sheet by whoever brings the sample into the lab.

Samples at the lab are stored in a cool dark place until processing.

Analvtical Methods Requirements

Analytical procedures follow Redwood Science Lab (RSL, 2001), EPA and Standard Methods for the
Examination of Water and Wastewater (AWWA, 1990) where appropriate. Analytical procedures are
detailed in the SOPs (Appendix 1).

Redwood Sciences Lab performs SSC determination on QC split samples taken during the sampling
season. Salmon Forever will perform all other turbidity and SSC determinations.

Volunteer grab samples are analyzed for turbidity with a HACH 21 OOP Turbidimeter and then processed
for suspended sediment concentrations through tared l.O-micron filters on a vacuum assembly. ISCO
samples are analyzed using the HACH Turbidimeter and are processed for suspended sediment
concentration until a sufficient range of samples are analyzed to develop a turbidity vs. suspended sediment
correlation.

The Lab Manager and QA Manager are responsible for correcting any failures in the analytical system.
Detailed information on the corrective actions and any samples affected shall be kept in the lab records.

Quality Control Requirements
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The Quality Assurance Manager is responsible for implementing, recording and analyzing the quality
control measures undertaken to ensure data quality objectives are met. Quality Control measures for each
sampling procedure are detailed in its SOP. In general, quality control will total 10% of the data collected
in this study. Results of quality control analyses and corrective actions is reported to the Project Director
and described in the annual report.

Instrument/Equipment Testing, Inspection and Maintenance Requirements

A list of all equipment used for the monitoring is included in Table 4 below. All equipment is inspected
and maintained to EPA and manufacturer specifications. Records of maintenance and calibration are kept
for all appropriate equipment. The Laboratory Manager maintains these records to track scheduled
maintenance on all equipment. All records and laboratory equipment will be kept at the Sediment Lab. All
spare parts are stored at the Sunnybrae Sediment Lab. Adequate replacement parts will be kept at the lab
and are the responsibility of the Lab Manager. If equipment does not meet specifications or is not working
PJ9Pe.ny. jts.hali .not b~ used uniii inspectetl by the QAManager and a~cept.ance.. .repair OJ J~p.lacementhas
bt:t:n documt:ntt:d. Tablt: 5 summarizt:s tht: inspt:ction frt:qut:ncy and pt:rformanct: asst:ssmt:nts ust:d to
identify equipment ma!fllnctiong.

Table 4. List of analytical equipment used.
I I Number

Instrument Owned Serial Nurnbers
ISCQ 2100 Automatic Sampler I A 2586-50
QBS-J Turbidity Probe 1 SIN 430
CRI0X Canlobell Data Logger 1 SIN X14856
Druck 1830 Pressure Transducer 1 SIN 1088275

IHACH 2100P Turbidimeter A. SIN 960100009614; SIN 990800022423;
SIN 990800022431' # SIN 990800022441

USCIS Tvne. AA qgn:~nt mm~r 2
USGS Pygmy current meter 1
DH-48 Depth Int€~iat€d Samolers 3
DH-49 Depth Integrated Samolers 1

Mettler H20T Analvtical Balance 1 SIN 418151
AND FY 3000 scale 1 SIN 5608313 I
Grieve Laboratory Oven LR270C 1
WelchlThomas Vacuum Apparatus 1 Model # 2522B-Ol SIN 040000000715

14
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dt'T bl ~ Ea e ~. ~qUIpmen mSI echon an per ormance assessment measures.
I Inspection ! Tvpe of Inspection !

Equipment Frequency I 0; Assessm~nt I Inspector
Balances Each use i Weigh check weights i Lab manager or

responsible volunteer
Bach 2100 turbidimeters Each use Proper operation Lab or field manager
ISCO samplers Each bottle change Proper operation Lab or field manager
Data lop;p;ers Each data download I Check computer operation Lab or field manap;er
Pressure transducer Weekly Check computer operation I Lab or neid manager

and compare to staff plate i
T"'l.TT An _ ...1 T"'\.TT AI"\ -ro. _1. ,- T~.- • l 1 ~,: "." :- {'. ~ : ,~ ! Fidd Mciihig6i' &i.'un-'+o ll1lU un-,+~ I Cl1\;lI mst I Vl1SU111l111Spt:\;lIUIl

I responsible volunteersamples
Price .l~~A1 Each use I \{;0",,1 ;non.,,.t;,,n "nr! on;n ~iolA ",.f'3n~ru:llr nr

... 1~""1 .11.:1'P~"I,",.1. "I. '-- .:I'p.1.1. .a.1. ......a",...l.......\4II.""'E;l...... '-'I-

test responsible volunteer

Instrument Calibration

Calibration frequency and descriptions are found in the appropriate SOP's (Appendix 1). All equipment
calibration records are kept by the Laboratory Manager and are available upon request. Each piece of
equipment has an identifying number that is linked to calibration records. Table 6 summarizes the
instrument calibration schedule.

Table 6. Instrument calibration schedule.
I I

Instrument Calibration Fre

I
Woolard and Sons
PO Box 3438

I Salem Or 97302

I

e of Calibration

IWoolard & Sons
I Standard Wts No. 349-B
I traceable to NlST
I Standard Weights

IAnnual

I

IBalances

I
I

I

Hach turbidimett:rs Quarterly I Stablcal Calibratiun Laburatory Manager
I

I Pressure transducers Beginning/mid-season RSL protocol Lab or Field Manager
I

Continuous turbidimeter I Reginning/mid-season RSL protocol T,ab or Field Manager

I

Data Acquisition Requirements

Volunteers associated with Salmon Forever collect most of the data required to analyze the turbidity
response and sediment transport. At a few sites, HSU or RSL scientists are also conducting monitoring
projects, primarily continuous stage measurements and rating curve generation. Where continuous records
of discharge are recorded and determined by others, Salmon Forever requests copies of the data and to use
in their analyses. Redwood Sciences Laboratory and HSU scientists cooperate in this monitoring effort and
provide access to their data.
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Additionally, Salmon Forever also maintains a collection of maps and aerial photographs of sampling sites
and target watersheds. These materials are acquired from the USGS and other appropriate agencies.

Data Management

Sample information and data are all recorded on standardized field and laboratory data forms (Appendix 2).
The Field and Laboratory Managers are responsible for checking and copying Field Data sheets and
delivering them to the Project Director. The Laboratory Manager is responsible for checking and copying
lab data sheets and delivering them to the Project Director. Original laboratory data sheets are kept in the
Sunnybrae Sediment Lab. Reports and data are transferred to Excel spreadsheets and Word documents and
copies kept at the Sunnybrae Sediment Lab and Salmon Forever Offices.

All data are examined and rated on the basis of field and laboratory codes pertaining to the quality of data
(Table 1). Outliers or nonsensical data will be detected during calculations and transfer to electronic
spreadsheet and documented by the QA Manager.

Data handling equipment includes data sheets, data loggers, RSL spreadsheets and programs, hand
calculators, Excel spreadsheets and Microsoft Word documents. Data collected at the ISCO station will be
~t$<r~9 pirec.tly int.Q J\.S,L,·s analysis programs.. Data wj!i be pr~senterlj,n a..f9frnat.lll<c.~ptabJe tv .liPA .R..5.L.
and NCRWQCB.

Data used to produce annual reports and is kept on paper copies and as electronic copies ofWord
documents and Excel spreadsheets. Data and calculations are checked at the time of transfer from paper to
spreadsheets.

Assessment and Oversight

Quality Assessment!Assurance (QA) refers to a broad plan for maintaining quality in all aspects of a
program. Quality assurance is the shared responsibility of all project managers {'Field, Lab and Database)
and the Watershed Coordinators with oversight and evaluation of these activities provided by the QA
Manager. QA activities include evaluating data quality, accuracy and precision; staff training;
documentation and development of methods and standard operating procedures; and appropriate handling,
processing, and tracking of all data and samples collected. Most of these topics have been thoroughly
~Qve,(e.d in e.ithe.r the. t\ppe,ndike.s (SQPs.-Appe.lJJii.~. L P(Qfi~ie,ncy Che.c,kLists. for VQh.mte,e,r
Certification-Appendix 3) or other sections of this document. This section describes additional QA
activities and hov./ the responsibilities for these activities are divided among project managers,

Assessment and Response Actions

Watershed Coordinator QA Responsibility

Watershed Coordinators meet every 2 months to compare progress, to discuss and resolve problems that
they may have encountered. and to address any issues brought to their attention by the results of internal
QA che~ks. These meetings are extremely important for identWying problems with sampling procedures or
logistics in the field. Watershed coordinators will discuss difficulties encountered in specific situations,
adopt corrective actions (after consultation with proj~ct managers), and implement appropriate
modifications for standardizing methods between volunteers.
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Field Manager QA Responsibility

The Field Manager, QA Officer or Watershed Coordinator shall observe each volunteer at the beginning of
the pr~iect and again at least once a year conducting sampling. Proficiency checklists (Appendix 3) will be
used to provide a written record and evaluation of volunteer performance. All volunteers are required to
pass proficiency evaluations during training. Ifvolunteers do not meet the proficiency criteria, they will
receive additional training until they are proficient or they will not be utilized in this study. Volunteers are
required to perform all sampling procedures correctly before their data is included in any databases or used
for anaiyses.

During training, any methods that the volunteers find .confusing \vill be noted, and modifications to the
method, the training or the checklist will be adopted as needed.

Laboratory Manager QA Responsibility

Laboratory QA procedures are detailed in each SOP (Appendix 1). Either the QA or Laboratory Manager
conducts QA laboratory procedures. The Laboratory Manager trains lab technicians before they begin
conducting sample processing and observes their proficiency on the job until they are certified to work
independently. Technicians work under direct supervision for a minimum of2 sessions. Certification using
the proficiency checklists for turbidity and SSC determination and filter weighing are conducted for all lab
technicians at the beginning ofeach sampling season and once more during the sampling season. The Lab
Manager reviews technician data for eHors and incomplete data entry. The Lab Manager is responsible for
implementing these assessments, correcting technician deficiencies and keeping the checklists on file in the
lab. Results of asgeSsments and certifications are reported to the Project Director.

Performance and System Audits

Technical system audits provide an external review of the research and QA activities. External personnel
from EPA, NCRWQCB, RSL or HSU may audit this project during the field season. Findings will be
discussed with the volunteers and summarized in audit reports submitted to EPA, NCRWQCB, RSL and
HSU.

The objectives of field visits by EPA, RSL, or NCRWQCB assessors are to:

• observe implementation offield methods by the field crews;
o assess personnel performance, equipment, and procedures;
• evaluate Salmon Forever training methods;
• assess consistency of volunteers in implementing field methods;

answer questions arising about sampling design or methods; and
• determining whether DOOs are being met from review of quality assurance data

If deficiencies or problems are identified, agency assessors will make recommendations to the Field and
Lab Managers and Watershed Coordinators. Any identified deficiencies or problems will be summarized
in an audit report.
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Reports

An annual report will be produced and distributed in August of each year. The Project Director is
responsible for report production and distribution. Reports will be forwarded to the county, state, and
regional agencies, and other members of the Advisory Panel. Reports will contain data analysis for the
previous year's sampling, an update on project status and findings to date, volunteer highlights, results of
quality assessment audits and internal assessments, and identify any significant QA problems and their
recommended solutions. The Project Director will incorporate the recommendations in this report by
il))p.lementing any needed c.nange.s to. the study To.f the next.sampling seaso.D.

In addition to the annual project report, an annual Ql\ report is also be prepared by tlte Ql\~ ~1anager. The
QA Report summarizes the outcome of all quality assurance efforts undertaken for the sampling season and
make recommendations for improving activities for the next year. The QA Report specifically addresses
data quality and info~ation rrianage~ent by: - '" .

..

..

..

evaluating all QA data and sampling;
summarizing data entry errors and describing any difficulties with data;
evlll\.l,atiug data. entry {.jQmp.ieteness~

documenting data management activities, including the content and location of project notebooks
(field, laboratory, data manageme.~t) and data sheets.

The QA Report also summarizes the results of quality assurance activities including identifying the greatest

sources of error and evaluating of SOPs, DQOS, and training effectiveness.

Data Validation and Usability

Data Review, Validation and Verification Requirements

The Project Director, QA Manager and the Data Processing Manager review all field and laboratory data to
determine if the data meets the QAPP objectives. In addition, personnel from the EPA and RSL and HSU
who are not directly connected to the project may also review data. Decisions to reject or quali(y data are
made by the Project Director and the QA Manager.

All data will be rated by several methods to rank usefulness. Final results are ranked poor, fair or good
based on field sampling ratings (Table 2) and Lab and Turbidity codes (see Lab and Turbidity Codes in the
appropriate SOP's in Appendix I).

Validation and Verification Methods

Once data has been entered into the database, the Data Processing Manager proofreads it against the
original data sheets. Errors in data entry are corrected. Outliers and inconsistencies are flagged for further
review or discarded. Problems with data quality will be discussed in the annual report to data users.

Following processing and checking by the Data Processing Manager, too QA Manager evaluates all prqject
data using appropriate techniques such as graphical comparisons and statistical analysis. Results of the QA
Man~ts.findings.are rePQrteq in the annu.ai QA reRQU"
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Reconciliation with Data Quality Objectives

Calculations of precision, accuracy, representativeness, and completeness will be made and included in the
annual report. If data quality indicators show that sampling methods are not meeting the project's
specifications the cause offailure will be evaluated and corrective action implemented. If the cause is found
to be equipment failure, calibration/maintenance techniques will be reassessed and improved. If the
problem is found to be sampling error, volunteers will be retrained. Any limitations on data use will be
detailed in the final report and other documentation as needed.

If failure to meet project specifications is found to be unrelated to equipment, methods, or sample error,
specifications may be revised for the next sampling season. Revisions will be submitted to the RSL, EPA
and NCRWQCB quality assurance officers for approval. Limitations on the use of data will be reported in
the annual QA report.
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Appendices

Appendix 1: Standard Operating Procedures (SOP)

Field / Grab Sampling SOP
Turbidity Determination SOP
SSC / TSS Laboratory Procedure SOP
DIS Sampling / Crane & Wading SOP
Discharge Current Meter Crane & Wading SOP
ISCO 2100 Automatic Sampler SOP
OBS-3 Co.ntjnlJot\s TlJrl>.idimeter SQP
DRUCK 1830 StagelPressure Transducer SOP

Appendix 2: Data Forms

Sample Sign-In Sheet
Field Sampling Data Sheet
Field DI Sampling Data Sheet

Turbidity Dilution Data Sheet
Grab Sampling sse Data Shoot
TTS (ISeO) Sampling sse Data Sheet
.Depth J!1i~grat~!i CPu Sampiing SSC Data Sheet.
SSC Calculations Data Sheet
Discharge/ l\.../\ Current ~..1eter/ (~ra.~e & \Vading Data Sheet
Automatic (ISCO) Sampler Sheet: (RSL Field Form)
Cross Section Measurement Data Sheet
Equipment Calibration forms
Training Sign-in
Instrument Sheet

Appendix 3: Proficiency Checklists

Field:
1. Grab Sampling
3. ISCO Sampling
4. DIS DII-48 / DII-49 / Crane & Wading Measurement
S. Discharge- - Current Meter / Crane & Wading Measurement
7. OBS-3 Continuous Turbidimeter Measurement
It J2mc;<k .18,3Q J)r~s~re Tran.sdl!cer I Stage.Me.asur~ c:mt.

Laboratory:
1. Suspended Sediment Sample Processing
2. BACH 2 lOOP Turbidity Measurement
3. Filter Weighing Process
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A4. Project / Task Organization

Salmon Forever is the lead organization implementing this study. Salmon Forever is
responsible for purchasing equipment, training volunteers, processing and analyzing
samples collected and producing reports. Redwood Sciences Lab (USFS) has provided
technical evaluation of grab sampling methods. Redwood Sciences Lab, Humboldt State
University, EPA, NCRWQB and NMFS act as technical advisors of this study. Principal
data users include U.S. Forest Service, EPA, Trinity River Advisory Committee, North
Coast Regional Water Quality Control Board, Salmon Forever, HSU, Redwood Sciences
Laboratory and National Marine Fisheries Service. There are subcontractors related to
environmental data operations.

Project Director- Jesse Noell / Salmon Forever

QA Manager-

Data Processing Manager- Jesse Noell / Salmon Forever

Laboratory Manager - Clark Fenton / Salmon Forever

Field Manager- Jesse Noell / Salmon Forever

The Project Director is responsible for question formulation, parameter selection and will
develop a sampling design with RSL consultants. With the QA Manager, the Project
Director will review all field and laboratory data for QAPP objectives and reject or
qualify data. The Project Director is responsible for all report productiol.1 and distribution
and will use the results of reports to implement any needed changes to the study for the
next sampling season.

The QA Manager will conduct lab and field training, document lab and field volunteer
proficiency through proficiency checklists and conduct periodic visits to observe lab and
field technique. The QA Manager will implement, record and analyze Quality Control
Measures (10% of data collected in the study) and will review all field and lab data for
QAPP objectives and correct any failures in the analytical system. The QA Officer will
analyze QC field tests and QC lab tests performed by the Field Manager and Lab
Manager respectively. Results of analysis and corrective actions will be reported to the
Project Director.

The Data Processing Manager wilf proofread data against original data sheets, verify re­
testing and clarify ambiguous issues with field operators and r~view all-field and lab data
for QAPP objectives. The Data processing manager will assist the Field Manager andLab
Manager in presentations for data users and in presentations for field operators.
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lah and field equipment supplies and service, keep all equipment calibration records, train
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Function
name

Dascription

1 Question Are suspended sediment rating curves, turbidity vs. 3hrs i".itlation Project Jesse Noell
formulation discharge rating curves, chronic turbidity exposure Director

levels siRnificantlv hiRher than naturallv occurrrinR
background conditions for similar soil and parent
rock tvoes? .

2 Parametar Turbidity, sse, stream discharge, velocity, cross- 3hrs Initiation Project Jesse Noell
selection section area, stage, watarshed area, soil parent Director

matarial
3 Data quality Define tolerable error (combined precision and 8hrs Initiation Lab Jess,e Noell, Clark

objectives laccuracy) and adequata resolution and/or detaction Manager Fenton
development limit for each parametar Field

i Manaaer

I·

I
Jesse Noell, Clark I
FentonI

Lab
Manager
Field

1 II
instruments, andI..
sampling
equipment

41lielecbon and llica.. n catalogues, talk to manufacturers .sales and 11ti '1lnibaban
purchase of kits, tach support staff to select equipment (or obtain all hrs
instruments, and ordering information from recommendations in
lSLHm.h:IH.i~ 9uid~:UIt,;tj UUc..."UfJlttflU:5). VIUttl tt~uifJrllttlii Cimi HtitiUJtI IVU:lJlClgtU

shippina/pavments
5 New Instrument Filling out the "Instrument/method" end "Standards" 2hrs Initiation Lab Clark Fenton

dvCUiiivi'rtiitluii ohast5 iii the Pivjact Databaoa fila
Il,.____ ....
IVIClIIQ~OI

6 Testing of new' Detarmine If equipment performance is within 12 Initiation Lab Clark Fenton
kits. SPecifications. write standard oPeratina orocedures hrs Manaaer

I IIManagerwI;~~~aissance 11~;~Iit;~ ;f:~ 8: ~~;;';;; a~ws7. ;~~i~~ a~;;~-'I hrs
(banklbridge), survey cross-section, establish
velocitv reach set bench mark and staae cauae .
reores6ntatio~ of creek conditions - w w ,

I I
10 Development of Revisit monitoring questions and develop spatial 40 Annual Consultants, Dr. Leslie Reid Isampling design and tamporal samplina desian Imonitorina hrs Proiect USFS RSL. Jesse

freauencv. time ot"dav. etc. 1-
-

Director Noell
11 Station selection Revisit monitoring quel:ltions. sufficiency of data 15 As needed Field Jel'\$(> Noell

collected during hydrologic year, prioritize resources hre Manager
and select stations

12 Station Location Filling out the "Location" sheet in the Project 1 hr Initiation Field Jesse Noell
documentation Dambase file Manager

13 Develop Monitoring Plan .16 Initiatlon Project Jesse Noell
hrs Director

, , ! ! , , ! ,

7 Completion of Provide field'forms, stop watch, tape measure, 2hrs Initiation Field Jesse Noell
field kit box pencil, 5 gallon bucket, sample bottles, etc. Manager

& I aiiored Heid Prepare a project-specific fieid data sheet with 2hrs initiation Lab Ciari< Fenton
data sheet parametar suite and Instrument IDs Manager

Q ("' ..~o., \/Ioit*'o "'P'O ... ~+ ........1+;",10 oQ"'f"CS.CCI f"\f"\!."ta ~'1d roe....,..,."..· 10-16 !n!t!aticn Fiek! Jesee Noe!!



14 Develop See draft 40 Initiation Project Clark Fenton' Jesse
Quality hrs Director, Noell, Mark Kutnik,
Assurance Lab Dr. Leslie Reid,
Project Plan Manager, Ranjit Gill, Revital K,

Field Bill Condon, Dr.
Manager, Margaret Lang, Bill
EPA, RSL, Trush
Region 1
WO, State
WO,DFG,
HS

'. University
15 RecruitmentlAw P~vide "monitoring introduction" to potential field 4hrs Initiation and Volunteer Jesse Noell, Clark

areness training operators regarding monitoring objectives, init. ongoing team Fenton, Stacey Kett,
of Field awareness of e'Tor, honest reporting, full member Michelle Anderson
Operators documentation and safety issues

16 Measurement- Teach oparators how to calibrate instruments and 4hrs Initiation x2 Volunteer Jesse Noell, Clark
Skills Training keep calibration records, conduct measuremants, init. and ongoing team Fenton, Stacey Kett,
and drilling of and fill out the field data sheet. member Michelle Anderson
Field Operators

17 Field-notas Photocopy all field records, secure [originals), and 1 hr Each event Volunteer team member
Custody [mail) [copy) to reviewer

18 Field-notes Review all field records for completeness and to see 30 Each event Oats Base Jesse Noell, Clark
Review if the values "make sense". Verify re-testing and min member Fenton, Nate, Ben

clarify ambiauous issues with field operators. Brav
19 Kit box Provide field forms, stop watch, tape measure, 30mi ongoing Volunteer

maintenance/re pencil, 5 gallon bucket, sample bottles, etc. n team
Iplenishina member

20 Equipment Purchase filtars, distilled watar,.desicants, 20hr/ On call Lab Jesse Noell. Clark
"service" calibration of equipment, send faulty equipment for yr Manager, Fenton

service, etc. and UPDATE "instrumenf' sheet in the Field
Proiect Database file Manaaer

21 On-<:all tachnical Answer questions on the phone as needed 2Ohr/ On call Lab Jesse Noell, Clark
SUpport yr Manager, Fenton

Field
Manaaer

22 PeriodicQA Observe measurement of cross-sectional erea, 100 As QA Officer
Officer visits to stream velocity, water quality sampling technique, hrlyr appropriate,
observe field check for compliance during
monitoring rainstorm
technioue eventa

23 Periodic field Measurement of cross-sectional are'a, stream 3000 Ongoing Field Volunteers, Jesse
monitoring velocity, watar quality sampling technique hrs during Manager, Noell

rainstorms volunteers
events 3/vr

24 FormalONOC Conduct instrument/kit calibrationltasting events and 16 Lab Manager, Field Manager
events "Round Robin" testing. Review, summarize, hrs

interpret. and report resulta
25 Data Teach "computer operators" how to transfer field 20 As needed Lab Clark Fenton

management records (I.e., calibration, observations, and hr/yr Manager
training measurement results & documentation) into the

desianated sheets in the Proisct Database file
26 Data Entry Enter all field records into "DATA", "Calibration", and 150 hr.lyr. computer Nate Lomba

( "QC" lab results and field sheets in the Project operator
Database file) ...

27 Data Calculation Enter data from discharge field forms into 100 hr.lyr. data base Ben Bray, Jesse
(discharge) spreadsheet Noell

28 Project QNoC Review all sheets of the Project Database file for 40 As needed ONQC Officer
review completeness, spot-check entries against data hr.lyr.

sheets, clarify and correct as needed. Review
(eyeball or plot) the actual data to see if it "makes
sense" and verify re-testina bv field ooerators.

29 QNQC Test performance of personel to comply with 50 As needed QNQC Clark Fenton,
certification standard operating proceedures- (3) laboratory hr/yr Officer, Lab
check lists: lab proceedures; filter weighs, processing of suspended Manager

sediment samoles turbiditY datermination
30 QNQC Observe measurement of cross-sectional area, 100 As needed QNQC Jesse Noell,

certification stream velocity, and water quality sampling hr.lyr. Officer, volunteer
check lists: field technique to certify compliance with protocols Field coordinators

Manaaer
31 Project QNQC Calculate RPDs, %CV, % recovery, and other 40 annually Data Manager Project Manager

report chapter QNQC endpoints from the database entries. hrs
Develop a full Project QNQC report chapter report
includino results of formal QNQC evente.

32 Independent Review methods and date, identify areas for 40 "'!' needed EPA, State Mark Kutnik, Revital
QNOC review improvement hr.lyr Water K

Qualitv
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~~ IPrnjAr:t AnnlJAI

'

report,
Presentation of
results to data
users

IPrA....ntAtinn" tn ~nF wo nFr. NMFg ""","nAI
/COllaborators, tunders: plaCe datB on website, ect:

Seminars, Workshops, Conferences

I.IA""" NnAIl ~lArk

renton, Ben Bray

Jesse Noell, ClarkIFenton, Ben Bray

I

Table 2: Tasks for SECOND year

11~~~p'~~~~esult Revisit questions, monitoring design, parameter
C:;YC:IIUClUVII suiter, and COOs in light of fij"st Yad; findings

2 Develop/Refine

,m"nit"nng l'!!'n

31 Develop/Refine
QAPP
I

Question formulation Parameter selection Data

1t:1'.!!'!ity "bj",~v:., d"'V"',I"rm",nt

IReview QAPP, Discuss with Project Manager, Lab
Manager, Data Manager, QA Officer and Technical

IAdvisory Board

16 hrs lAs needed

I I

I I
I~~ lAS needed

I I

11~;~!:~~i
Lab
Manager
D:ab .

Jesse NoellIG1!'!1<.I=",nr.,n

I
I

~
I I

Clark Fenlon n

I
Ja~NOC;ll

Clark Fenlon

I
Fi;,ld
Manager

~~~o"Dr

3 hrs Iinitiation

. ,
Table 3: ADDITIONAL Tasks for Projects with sampling for analytical

H'_"_M""
3 Coordinate Receive containers, pack and send samples, inform 10 ongoing Lab Clark Fenlon

sampling & lab hrs Manager
sh!nn!!,,!n

4 Review lab Review Lab Tech. Work end correct as needed: 30 ongoing Lab Clark Fenlon
repor1s hrs Manager

5 Enter electronic Transfer data from hard copy to spreadsheets and 150 ongoing Data Clark Fenlon
lab data check results against hard copy calculations hr.lyr. Manager

Lab Tech.

T~bl~ A4~

Project Ta~ks
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Organizations Involved

1. Salmon Forever - Jesse Noell
PO Box 3014 McKinleyville CA 95519707-839-7552

2. Redwood Sciences Laboratory-USFS - Rand Eads / Leslie Reid
1700 Bayview Arcata CA 95521 707-825-2925

3. Humboldt State University - Margaret Lang
Arcata CA 95521 707-826-3619

4. USEPA Region IX - Chris Heppe
1695 Heindon Dr. Arcata Ca 95521 707-825-2311

5. USEPA Region IX - Janet Parish i Mark Kutnink
PMD - 3 US EPA 75 Hawthorne Street San Francisco CA 94105-3901

6. North Coast Regional Water Quality Board - Ranjit Gill
5550 Skylane Ave. Santa Rosa CA 707-576-2066

7. SF Regional Water Quality Control Board· Revital KatzNelson
1515 Clay Suite 1400 Oakland Ca 94612

8. National Marine Fisheries Service - Sam Flanagan
NMFS 1125 16th St. Room 209, Arcata CA 95521

9. Freshwater Watershed Working Group - Terry Roelofs
120 Pacific Lumber Camp Road Eureka CA 95503 444-8239

10. Humboldt Bay Fisheries Council- Action Group, Doug Kelly

Technical Advisory Panel

Dr. MargaretLang
Rand Eads

Dr. Bret Harvey
Dr. Tom Lisle

Dr. William Condon
Dr. Sharon Kramer
Dr. Donald Grey

Sam Flanagan
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AS. Problem Definition! Background! Stud)' Design"

Thp <;;:nl1th Pnrlr Tr~:"'~hr T?"i"pr ur<:ltpTchprt h<:lc hppn l'dpntifiert <:IC l'mnaiTprt rtl1p tn certimpnt........- ....,""_W.I- ...., "" ""J .L'- " _ ",_.._ l<J• .L,"''''''' _ __:--.... _..I. "'" -""' 1"' _ u.__ ,,'"' _ ,,,

under the Clean water Act, sec ~03d, A TIylDL has recently been developed to help
Tp"prcp thpc~ imn<:ll'tc <:Inrt nrn"irtp fnr citt<:lin'mpnt ofR<:Isin"Pl<:1n ,~r<:ltpT r111<:11ihr 0"bipl'tl'"pc.a_" _ ....... _ ......._u_ .............1'"'-- u_........-. t" ... ....," .................._ .... _ .....-....... .L.I. .._......... .... 4-'_....... .. ........... _.._... ~--"''''''J ;)-~." - ......

Tn addition, the watershed has been identified as key for salmonid production by the'
~Jorth':'1est Forest Plan....A..nadromolls fish stocks on the North Coast of California have
recently declined from historically high levels. Elevated levels of sediment are considered
tn hI" <:I nrimanr l'<:Il1cp of' rtpl'linin~ fich nnn111<:1u'nnc h" 1'10~~in~ cp<:lumin~ ~<:I"plc filI1'n~.. v ..... - - y ..............I.w..AJ --_....... ....,--_.......... .L.I.......O ........ ...,....... y""1"-"'-" _ ........., IV) _ ... oc........O .... _,1' ............ 0 0"'-' _ ....... , ...............0

in pools, reducing chann'e1 conveyance 'capacitY, as well as directly impacting growth
rates. Extensi"e efforts to restore the fishery are plar-...n.ed, and the effecti\'eness of these
efforts would benefit from actual measurement of suspended sediment impact levels and
duration.' . .

A c ctnrm p"pntc Ol'l'l1r thp r111<:1nti+o, nf cp(ll'mpnt" ~~npT<:Itpd in trihut<:lnr ur<:l'tpTchprts <:Inrt............ ...,,,_ " _............. ...._ , "' "1.--.---- j _ u .&-..-- _ 0"". --- v ) , .., ......

transpofted through the trihutary stream systems is expected to reach levels significantly
<:Ibo~rp h<:ll'1r~rOllnrt lp"plc d"p tn cprtimpnt "iplrt fTnm m<:ln<:l~pmpnt<:Il'tl,Titlpc <;;:l1h~t<:lntial- - , 0... -.... _ , ":' u _ - _ J - ""~ _ -0 _ "" . ...,_Vlo,.oP._ ~ ....

areas of forest within the South Fork of the Trinity River have been, or are scheduled to
hI" l'l1t l1cin~ inrtl1ctr1<:11 f'nTPC!tnr mpthnllc An pvtpnci"p Tn<:ld c"ctpm h<:l"c hppn l'nnctn'l'tert_ , w. -..., 0 _WIJ" _ v ...,,, ) ...,,, __IJ ~ ..., __ ) u" -...u ..., ..., v _ ......

throughout the watershed. Large portions of some areas have been burned by wildfire
rtllrin~ tlhp n<:lct 1" "p<:ITC nther <:ITp<:IC <:ITp ~T<:I'7prt Pi"p m<:linT cnil hrT'IPS <:ITp nTpcpnt.............. ..--..-- 0 .1"'-""" ) _ ....., _tJ _ b ~ -· _Jv "' "J t".~. _ .1"''''''''''''- .

P prtpr<:ll 1<:Inrts urithu'n thp "r<:ltpTc hprt "rpTp dpcign<:ltprt as the H<:I,,-t.OTlr A rt<:lntl'"I"..... --_ --.......... ., -"',"" , ..., - ....._J .....-1'"" • - .

Management Area by the Nortbwest FOrest Plan, requiring development of substantive
l'onnpT<:Itinn <:Inll n<:lrtnprchipc hphlTppn Tpcl'rtpntc nftLp <:ITp<:I <:Inrt thp fprtpT<:Il <:I~enl'ipc.... -y _ _ -.... y-.... ..., - " -_ ..., "' Ul _- - _-_ _ -0 ._"'_oJ
responsible for overseeing land-management activities on public lands, The watershed is
thllC <:In pVl'pllpnt pV<:lmnlp nf <:I lnl'<:Itinn ,,,hpTp nnnnrtllnl'tipc p';'id til mndiAr 1<:Ind'~.......... _v .a. 4 .._ 4 y.a. v _..-- ,.a. _ _ _ yy_ _v 11. .., _ .a. _ . .a. J ._.a. ...

management practices in such a way as to reduce the levels of existing impact, restore
fichpripc ~nf1 <:Iflll<:ltil' pl'nc~rC!tpmc <:Inrt AptTpl0n <:I 11""1"1 nfllnrtpTct<:lnrtin~ unthin thp.............. .a. ~ ._ _ -'1-_ .a. ---..., ).v .." _ .a.-. _.a. t'..... -, _ -.... - ...,...-......-- 0. , " ....

communitY that will ensure perpetuation of watershed values. However, a very ba"ic
rprilliTpmpnt -t.OT <:Irtdrpccin~ thpcp iCCllpC ic l'l1rTpntl~r miccin~' urI" npprt rt<:lt<:l tn rtnl'llmpnt... -'1- _...... ......,.., 0 -..,- ...,""'_ .., ) .a. ..,.., o· ,,- _- -_..- '" _v_-... _ ....

existing levels and locations of impact and to identify the a"sociation between specific

land uses and levels of impact. This proposal outlines aset of closely related studies that
are designed to provide such information. '

Project C-()a!

, ,

1 Tn nTn"irtp inf'nrm<:ltinn npl'ps'c<:lnr tn <:Irtapt m<:ln<:l~pmpnt nT<:Il'til'pc tn hpttpr "mppt thp.... '" y"'''''' • ........- "" _ "" _- .., ) .. v __ --. -.0 ..., _ .., v -_ _ __ ....

objectives ofth~ Northwest Forest Plan by quantifying the association between
man"" <:I~pmpnt <:Il'ti"itlpc <:Inrt rtn"mctrp<:Im tllTbirtihr lp"plc' ".........-.0- _ , --- .., -- ., .., _ J '.- ..,.

1. To provide information u~eful for implementing the TMDL by identifying
h<:ll'lr~nllnrt anrt l'llrTpnt tllThirtit,r Tp~impc in nnrtinnc ~f thp <;;:nllth P n~1r TTinihr-- 0 ""-.... ""-i..--_ ""-.... ~ -......., ) c '";' -:- ¥""' v ..., _ - ....,v_~ _ J;

channel system; ; ,
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1. To provide information necessary for planning fisheries restoration by determining
whether salmonids are likely to be exposed to harmful levels of turbidity in portions
of the South Fork Trinity channel system.

1. Facilitate education and empowerment of watershed residents by organizing a
community-based volunteer program for monitoring turbidity. .

1. To provide approaches to monitoring and impact evaluation which can be applied to
other ·watersheds.

Objectives

1. Identify the association between land-use practices and turbidity (aildsuspended
sediment) by: .

a. Identifying stream turbidity and suspended sediment regim~s in an array of
small watersheds undergoing different intensities of recent logging arid road use

b. Identifying stream turbidity and suspended sediment regimes in an array of
small watersheds before and after the onset of summer grazing

c. Identifying stream turbidity and suspended sediment regimes upstream and
downs,tream of in-stream mining operations .

. d. Measuring influences of gravel-road drainage on turbidity regimes by
monitoring turbidity levels upstream and downstream of road crossings.

2. Quantify turbidity and suspended sediment exposures in the mainstem South Fork
Trinity and in selected tributaries.

3. Develop associations applicable to other watersheds

Methods (numbers refer to objectives above)

la. Influence oflogging and road use: Between 5.and 15 small watersheds of 100
to 2000 acres which have undergone different intensities of recent logging and road use
(including "control" sites with very low intensities) will be selected on a particular litho­
topo unit(i.e., having similar geology and topography). Each watershed will be assessed
for previous land-use history, roading, and vegetation distribution. If haul roads are in use
during wet weather, site-specific turbidity monitoring may be cO,nducted to isolate the
influence of this sediment source. "

Turbidity "signatures" will be defined for each sampling station by measuring
turbidity and discharge at a variety of stages during representative storms. Data will be
analyzed by plottingturbidity against discharge to remove the major source ofvariability.
These "turbidity rating curves" can then be compared between the sample sites, and
levels of the curves correlated against measures ofland-use intensity in those sampled
watersheds. Where pristine sites are riot available, comparisons can be made for
equivalent levels of land use on different rock types. (For example, data from pristine
sites on units A and B could be used to compare relative production of turbidity; if unit C
does not include accessible pristine sites, then data from moderately-disturbed sites on
unite can be compared with data from moderately-disturbed sites on units A and B to

10



rlPtprn'line thp cuc~pntibilit"nfr re1<>tl'"p tn A <>nd R 'I A nnrtinn ofthp c<>tnnlpc u,;11 <>lcn
-_.......................... .............. IJ ""--1""'''' ... "'''') VoL _ ........... " .... "'- .L.... ............ ~.J 4. .... .t''V ........._...... ..... "'....... _ ...,_.........y ... _..., ".1. ..... _.LIJV

be analyzed for suspended sediment concentration to allow instantaneous suspended
sediment loads to be calculated from turbidit), and discharge measurements.

Depth Integrated Sampling (DIS) will be conducted to measure turbidity and
cucnpnrlPrl cpdimpnt <>t ,,<>nnnc rlpnthc in "arinnc nmc ofthp ctrp<>1YI nTS rpcnltc urill thpnIJ uY- ---- - _ .. " __..., __y ..., " "' __ IJ t-' ~.... _ IJ __ ~..... ..._ _ .. ".., , _ ....

be correlated with those obtained by grab sampling for a more accurate picture of
cprli1Ylpnt f'nnf'pntr<>tinnc in thp CtrP<>tn th<>n f'<>n hp <>cf'prt<>inprl frn1Yl or<>h c<>tnnlino <>lnnpoJ __ _v __ _ .., _ IJ "'"'~ Ui- __ v_ -.,., __ ~ __ ..L _ 0 _ ..., .t" o ~- .

This results in a more reliable stream signature.
A field laboratpry-,\\rillbe set up in the area to allow timely analysis for turbidity.

The Quality Assuranc~ r.r0tocol developed by Salmon Fprever requires rapid processing
nf c<>1YInlpc tn nrp"pnt <>lo<>p ornurl-h <;:<>mplpc u/i11 hp trancpnrtPrl tn <;:<>11Y1nn J<'orp"pr'c_ ..... ...,-...-.......1'"' ........ ..., ..- t"' ........ " _ ........ _ .... t;:l-- o&V 1'.;~.... _-....a. ............ , ................. _ ..... ......IJ _ ......__ ..v ....,-.. .......... _.......... ...._, ....... IJ

Sunnybrae Sediment Lab for filtering, oven drying, desiccation, and weighing. Regular
<>n<> h/cic nf rl<>t<> urith rp"ipu/ b" <>nnrnnri<>tp <;:<>11Y1nn J<'nrp"pr Tpf'hnif'<>1 A rl\TiconT Panp1
\0+..1. ...-....; ......... _ ..... - ............ ",.. ................ " ... _,' . .J ....1'""1'"" .... "'1"'......._ ...- _ ..............._ ..... .&. _ ... _" ........... _ ....~ ................. _ .......... - ... ..., .a.J,.... ..._...

members w111 facilitate tim~ly detection of error or need for modification ()f protocols.
()n<>lit" Accnr<>nf'p ic thp rpcnnncihili"h/ nfthp Qn<>!i"h' Accur<>nf'p ()ffif'pr'<. ............... "'J L .... ...,oJ ....... _..........._ ... U ........_ .£ .... ...,.t''''' .......u ... ...., ........... '''J '-'A.. ........ _ .w........ ,,) ........ ...,..... _ ....... ............... _ ....

. . .
lb. Inl1uence o[gfazing: Tluee to six 2nd• to 4th-ofdef stfeams draining iiiountaiH

meadows in thenorthYolla Bolly Wilderness Area will be monitored for turbidity,
suspended sediment, and discharge before and after the seasonai influx of cattie to the
meadows. The methods used for analysis are as described above, but in this case the
comparison will be between turbidity, regimes before and,after. the cattle arrive.

The monitoring will be carried out during the Spring, Summer and Fall, and thus
will complement the wet-season monitoring program designed to assess logging-related
impacts. Winter. samples will be obtained from sites detennined by ease ofaccess.

Ie. Influenee of in-stream mining: Sites in or near the South Fork Tr!flity
watershed will be identified. that have safe public access .upstream and downstream.of one
or more in-stre~'11 gold-dredges. Turbidit), and suspended sediment !e'vels ,.\rill be
compared upstream and downstream of the dredging for periods during active dredging
<>nd <>t intpnT<>lc <>ftpr rlrprlotno ic dicf'nntinnerl to rlPtprn'linp thp lp"pl nf inf'rp<>ce·rll1P tn.......... _ "'_ _ ..., -"- _ ~ --O I:1 v ...,-'-' "' - - '" -- _ - - - • _ "" ,."...... --- "'''''

dredging and the length of time required for the effects to dissipate. Tfpossible,
measurements '.vill be' made at a series of locations do'.\'nstrealn to a110\\' ~he long-stream
influence also to be quantified. Tfriver access is limited, it may be possible to carry out
thp mp':lCHrPmPntc Hcino ':l lr':l"':lV".I........, ..........wwu ................. '-f"''''''1rJ \,4.1rJ"'J, ...O W. ......."") \oW.'L.

This monitoring phase, too, will be carried out during the summer, allowing an
efficient distribution of personnel ~"'1d laboratoI)' use.

.., nllr<>tinn ~nrl 1YI~onitnrlpof tnrhirli"h/ pvnncnrp' T.wrhirli"h, catnplpc "Till hp
_. ~U-,i_",...", ........ _ ........_ ...........-0........... "'--- ...... -...._ .... -.... ...) _"a.y""..,-...._..... _ ...._ ......) ................_ ......, .................. -

collected at 1- to 3-day intervals at stations along the mainstem South Fork Trinity River
3:nd at locations on selected tributaries tI--...roughout the \:vet season. '''later stage ,..rill also
be noted as each sample is collected. Occasional missing data are expected, but
f'ntnn~ricnnnf ct<>op rpf'nrrlc frnm np<>rh" d<>tinnc anrl <>t-a-st<>tion rpl<>tinnchl'nc he"hl1Ppn_"' ..........y_............"" ....... v .... U"'-b- ........ ""''''' ... _oJ ......... _ ...............__... _) ......._ ...... ""........ ..._ _ .._ .................. _...._ ...... v .................... y.., ..... .... __........

stage and turbidity will allow a high proportion of missing values to be interpolated.
Pvnncnrp lp\Te1c \"ill hp f'<>If'n1<>tprl <>t p<>f'h d<>tion nsino thp 1YIPthnd rlpcf'rihprl b"........,,,.!"",, .... -....._ .... "'" ....... • ............ -- -_.............._ ............. _ --_....... u .._ ............. _ .........0 .........- .......... _ ...... '" -_..... _ ....... _-- J

Newcombe and MacDonald (1991), and exposures will be compared to those reported to
tntnrp c<> 11Y10nirlC Pp<>lr tnrhirlitipc ",ill nnt npf'pcc<>rl'l" bp <>ccpccpd nsino thi c <>nnrn<>ch <>c.............J-.- IJ_ _.., -_ _ _ _v ., v --. ) __u...,_uu - 0 ..., -y.t' v- """",_oJ
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these change from hour to hour. Ofmore interest, however, is the protracted level of
chronic turbidity; this approach is designed to assess these chronic turbidity levels rather
than the short-term peaks.

A6. Project I Task Description

From June 1999 through September 2001 Salmon Forever will conduct initial volunteer
recruitment and training, and monitor grazing impacts. A second recruitment drive as
well as training will be held from September 2000 to November 2001.

It is anticipated that more than 1,600 grab samples will be collected, and that more thart
400 of these will be processed to determine the suspended sediment concentrations.
Depth Integrated Sampling (DIS) will be conducted in larger streams to measure turbidity
and suspended sediment at various depths in various parts of the stream. DIS results can
be correlated with those obtained by grab sampling for a·more accurate picture of
sediment concentrations in the stream than can be ascertained from grab sampling alone.
This results in a more reliable stream signature.

Measurements necessary to determine stream discharge must be recorded at the time
water samples are collected. These may include stage, velocity, cross-sectional area, date
and time. If possible, rising, peak, or falling limb of the hydro-graph.will be noted. The
appropriate equipment and techniques will be applied to gather this information,
dependent on site conditions at the time of sampling.

A field laboratory will be set up in the area to allow timely analysis for turbidity. The
Quality Assurance protocol developed by Salmon Forever requires rapid processing of
samples to prevent algae growth. Samples will be transported to Salmon Forever's
Sunnybrae Sediment Lab for filtering, oven drying, desiccation, and weighing. Regular
analysis of data with review by appropriate Salmon Forever Technical Advisory Panel
members will facilitate timely detection of error or need for modification of protocols.
Quality .Assurance is the responsibility of the quality assurance officer.

Data will be entered into the computerized management system and checked by the data
processing team prior to analysis. Analysis will be conducted as the results of data
processing become availa.ble. A water year report will be distributed in August 2001. A
QA report Will be produced in August 2001.
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Major Tasks Jan. Feb. Mar. Anr"il' M~\1 June July Aug. Sept. Oct. Nov.. .,..... '-J

Volunteer x x x
Recruitment

l.

Traini~g. x x x x x x

!SCO training x x x x

Site Selection x x x x

Crossections x x x x
Sampling x x x x x x

Lab Analysis
0'

x x x x x x x x x x x

Data Ana!ysis x x x x x x x x x x x

Reporting x x

, I
"

T~b)('! A6:

Timelines

velocity, etc. Variahility also exists at the site scale.

. i~17.. Data Quality Objectives for ~.1easurementData

nl:ltl:l nlll:l!,ftl nh,pf't,up~ (n()()~\ l:lrp "nlll:lntltl:lt,up l:lnn 1Jlll:l),tl:lt,up ~tl:ltp1npnt~ nf uhp nuprl:lll""-' '1w w- ) v-J -.. " .., ,'-X"""'''''J -...- '1.--... " " ,- -. '1.-_ - ,.- ..,...- _ "..., v.&. - v ...

level of uncertainty that a decision-maker is willing to accept in results or in decisions
derived from en'.'irof'~tTIental data." T·he overall !e'le! of Ua'1certaint).' is· based on estimates'
of measurement error, sampling error, and site variahility. The intended use of the data is
to Ln£orm T~ADL de'lelopment and implementation consistent ,:vith action Ie'vels found in
the applicahle ha<\in plan. Water quality ohjectives found in the North Coast Basin Plan

Prnllirfp ~I"ti"n IpllPlc f"r thp n~r~mptprc oftnrhirfit" (tnrhirfit" cl,.~llnot hp inl"rp~cprf mnrp
.au, .&ww "'''' v,u t ""' .., -.LV'" "...-. y ...,."..., ..., "w.a.V.I.""""''') \"w.,t,V.l."" ; .., u v,,", ...,. ..., """ v ""

than 20% ahove naturally occurring hackgroundlevels) and suspended sediment (the
suspended sediment load and suspe'nded sediment rate of surface "raters shall not be
altered in such a manner as to cause nuisance or adversely affect heneficial use). It is
n,ffif'l1lt tn ~tl:ltp n()()~ f'nr 1nl:ln"'nf,thp,"l:lr'l:lh)p~1npasllrpd,n th,~ ~tlln" hpf'l:ll1~pw.... .&..&. ........ _.a." "'''' ............ .- '<. ....... ..., .&.V.I- ..........-... ...) 'v.&. .............. " ....................... _ ............. _ -..._ ............~ ..... IJ"__; ...,_

estimates ofvariahility are not availahle hut.will he determined hy the relationship of
depth integrated sa.111pling to turbidit), sensor readings, current meter readings to float

, ,

'Ratlno f'l1n1pS 11,,11 hI" npupln.....prl us,no ~l:l1n lp rp~l1!t~ orOll1'\Pn h" f'l:ltpoonT nf,.......... .............0 ...... -... , .... " ........... -- -_ .. _ ..."'.1"' .... - ..........0 ...._ - .a_oJ_ .... 0 .... -1"' .....-. IV.) .... - ...-0 .&.J ...,

management impact and litho-topo:.type. Using ATC (Basian) statistical methods, each
categoI}' ,viII be tested to pro\,iQe an esti..111ate of the magnitude of t.l)e differences bet\\'een
individual sites (inter-site variahility) and a confidence interval around the estimate of
magnitude. Then, gil/en that the turbidit), objective of the North Coast Basin Plan
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provides an idea of what an important difference is, if the confidence interval is very
narrow; we have our answer. On the other hand, if the confidence interval is wide enough
to include both important and unimportant differences, we will assume either; 1) more
data is needed, or 2) more effective methods are needed.

Once inter-site variability has been evaluated, turbidity v. discharge rating curves from
categories of management will be developed. These rating curves will be compared to
test for important differences using statistical procedures. If no important difference is
found, it may be an indication that sample size was too small. Assuming an important
difference is found, estimates of the magnitude of the difference and the confidence
interval around the estimate will be determined.

All sites will use the same methods for sample coHection. If there is a bias in the
estimated relationships between turbidity and discharge (i.e. turbidity for a given
discharge is either overestimated or underestimated), the bias is expected to be similar for
each site..

It is EPA's policy that all environmental data coHection activities be planned and
implemented through the development ofdata quality objectives. Based on the DQOs,
acceptance criteria for measurement data are defined for certain attributes of data quality:

precision, accuracy, completeness, comparability, and representativeness.

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA QUALITY

The following formulas wiH be used.to calculate data quality attributes. The values
obtained should be within the data quality objectives set for this study (Table A7b).
Confidence Intervals for discharge, turbidity and suspended sediment concentration will
be established. Confidence intervals for correlation between depth integrated sampling
and ISCO sampling and grab sampling will also be established.

Accuracy

Accuracy is the degree to which a measured value agrees with an accepted known or true
value. Accuracy in this project will be determined by calibration.of sampling equipment,
scales used in the laboratory and meas.uring equipment. Volunteer accuracy will be
measured by observing sampling with checklists and comparing grab sampling with
ISCO and DI sampling. Laboratory accuracy will also be checked by check weights, filter
re-weighs, field splits, filter blanks and other methods.

Accuracy will be estimated for depth, velocity, turbidity, suspended sediment load at
different stages, cross-section and velocity measurements. Accuracy, the degree of
agreement between an observed value and an accepted reference value,.will be expressed
as percent agreement or percent difference, and calculated by the following formulas:

14



Root ~.1ea.11 Squa.re error or

~kJ .f.A..greement .# of,measurements - # of incorrect measurements x 100
# of measurements

~-1: difference = # of measurements - # ofcorrect measurements
# of measurements

Preeision,
I'

x 100

same property under controlled similar conditions. The goal oftraining and initial
,....lih~tinn i", tn ~in ,....".urrn"'Tnh",TC! so th",ir ~",t",,,,nf ",,,hi,,,,.fi,,,,, "","",hI", m",,,,t,,, th",
""'_ _ "' ~ 'U' 104_ ." ..., ..., ~ ~u"'ll..i.l v.&. w_J_ -.... , _v ..I.OW'

DQO's in Table ATh, There will also be mid sea50n checks. T,aboratory precision will
h", ,.h"'t':'lr",rt h" ...".neat"'d ",pt", nf '"eilTh''' nf th.a b",l",n,.", ch",,.lr u,,,,ilTht ~"","",nrt"'rt ~"'rtiTn",nt-- _ -. VJ ..I. y t.J""' ..., " ""0"'''' "' -... "" 0 ltoJ_lJy_ ....,-_ _ .& ...

Concentration duplicate samples cannot be fabricated with any confidence at this time,

\Tnl"nt"""r n ..",,.i,,,inn urill h", ~Tn",t"'rt fnr d"'IT'" ,,,,,In,.rt., ",nd lT~b "''''mnlm' IT 'D--j",inn., _ .. i,.i..ii. _ yi· _.a. " .., _ _ _ u ..-O"", ., _ ..I. ....}, _ l::l..l.- -. y'" ..I. b. r.:.C".;..I."" ,

the degree of variation among individual measurements ofthe same variable, will be
expressed as re!ati'(/e st..andard d~/iation, sta..TJ.dard'deviation, 'variance, or fa.Tlge.

For tt.~/o or more repeat'measures (bet'.,s.reen. ,'olunteer precision), relati'le standard
deviation will be calculated as follows:

rv = (~/,,\ v 1()()~;,.
"""' .. '·""'J/~".LVV/U

Where: CV = coefficient of variation
S = standard de,riation
y = mean of the repeat measurement~

precision. The slope and r-squared values resulting from regression analysis of repeat
TnP"''''ffTPTnPnt", ,.nH",..t",rt fnr d"'IT'" ",~ln,.rl.., ~nrt hrrhirtrt., S"'TnnljnlT fnr th", rtff~finn nf th",..................,-.a v """v _ lo"I''--b'''' 'I' ..., lLj,. '-i.l.i w V"'-"''''J 1" 0 .LV'" \4.& '" "' .....

field season will provide estimates ofvolunteer precision..

Comparability

Comparability, a measure of the degree to which different methods and data sets can'be
represented as similar, will be assessed in terms of accuracy and precision for most site
measurements. Comparability of the suspended sediment load data ,~ril! be evaluated
based on results from analysis of audit samples and lahoratory and field splits.

To ensure com~rabilit)rthe monitoring 'lolunteers ,'vi!1 fo!!o,v" the monitoring protocols
established and approved by the EPA and Redwood Sciences Laboratory. See SOP's in
Appendix 1 for sa."TIpling a.l1d laboratory protocols,
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Completeness

Completeness is the ratio or percentage of the amount of valid data obtained compared to
the planned amount. Our completeness goal is to sample suspended sediment load during
all major storm events in study tributaries. Lack of volunteers, breakdown of equipment,
frequency of major storms, etc... may hamper completeness

At the end of the season the amount of data and samples collected will be compared to
the planned amount and be presented as a % of each variable. Completeness will be
subjective because the number of samples is dependant upon weather patterns and the
number of storms passing through the area and volunteers availability. Reasons for not
meeting the 100% completeness objective will be recorded. It is expected that samples
will be collected from at least 90% of the sites unless unanticipated weather conditions
prevent sampling.

At the end of the field season, completeness will be assessed as the amount of data (and
samples) actually collected compared to the planned amount and will be calculated by the
following formulas:

% Completeness (data)

% Completeness (samples)

= data collected x 100
planned data collected

samples collected x 100
planned samples collected

Following data'entry, the amount of validated data will be compared to the amount of
data collected, using formulas similar to those above. The measurement quality objective
is 100% completeness. The accuracy and precision objectives are listed in A7b.

Parameter # of Valid Samples # of Valid Samples %Complete
Anticipated Collected & Analyzed

A Suspended Sediment 1600 not yet tabulated

B. Turbidity 1600 not yet tabulated

C. Stage 1600 not yet tabulated

D. Velocity 1600 not yet tabulated

E. Discharge,(price AA) 100 not yet tabulated

TableA7a.
Completeness

16



Representativeness

environmental condition. Sampling methods are designed to he representative. Sampling
tl.."';fTn ;'" tl..",mh..tl m "'Pr"hnn Rl-...............0 ........ .LU ""'_u ........... __ ................ .., ............... v ....... ..., ....

Previous monitoring conducted· b)~ Red\ll"ood Sciences LaboratoI)' 3..l1d Salmon Fore'ver
has shown that the highest levels of suspended sediment transport occur on the rising
limb of the h)rdro-graph during large storms. Therefore, samples collected on "tlte rising
limb, at peak discharge, and on the falling limb are necessary to truly characterize the
"",..tl;_o nl." of' ..,...t"T'<'l...tl ..""'nnn"'.. Tl... ",.t"<ll hTn;nfT nf' "'<lTnn!;nfT <I..h,nti..", ,.<lnnnt h ..u o -.t"'...... ..L ,,_,,_..1...., __ 1:"'''' _ __ 0...., u-... y .I.b _ , _u __ .&..1. "' --

predicted with much 'accuracy by more than a few hours in advance. Fifteen or more
sa..YJ1p!es rna)' be needed' at each monitoring site to establish a StJspended sediment
concentration correlation that characteriies the full range of stream discharge response.
Tl.;", nnrhnn nf'tl... (),A PP;", ",,,h;....t tn ,n",;nn <I'" tl... ,...,,,,,It<> nf'tl... r;,...",h..,...t <;:t<>tinn
..L ..l- ....... v y_'" ....... ..., ........ V..L ............... '<.4.............. ... ..... u-.t.JJ ........... ,",v , .... v ... ...., ....... _u ........1._ .......vw..... '-'U ...., .............. _ ..l- ... _ .......... ,,_ ....,~ ....... _.L...
grab sampling effectiveness evaluation lead to improvement in sampling methods.

in the lower water column, depth integrated sampling (DTS) will be conducted at a range
nf' fin..", p,...."..nt<Jh".. nf'tl... l."rt..n_or<Jnl. tn n.,.r",;rt.. <I ,.n,..,...I<1hnn tn fT h "'<lTnnl;nfT
_ .&. ..., .. , , _u_ ...- " v ; _ - 0.& .1"' ' V 1"'..1._" _- - -_ _" ...., - 0 ""' -.... 0·

<;:tr..<lTn ,,..In,.;t,, ;n stre<lTn'" 1<1.,.0 nO"fTl. tn n"rmrt ,,"'.. nf' <I ,.",..,...nt Tn..t nll h ..-...... ~ _ - "J, _-.... ..., -....0 ""'b"'''''''- Y u"'" _ "'" -... _ _ , " --

measured with a current meter at a range of flows representative of the hydro-graph, to
n.,.o,nrt.. <I ~n,..,...I<1hnn tn fln<lt ,,..In,.;h, f'n.. ""'~ ;n·,..stI·Tn<lhn0 tl;",~l.<l"fTP'y'" ..... --...- ....... _ ...... _ ..._ ...... _ ..........- .......__.. , ........_ ..........J ............. -..., ............. - ............_ .............0 -..-...., ..........-...0 .... ·

with a bucket if a culvert is available and measurement is feasible. Stage will also be
TnP<J",r..,.".rt <It-tl... ,.rrh·,..rtPnt....n~.. ;n"..rt·tn rt....,..lnn <I ~n,..,...I<1hnn ;:..........__...,-...._ _ , , " v ~_ .. "" "' ""'_ _ " _ .

" .

ensure representativeness for each ofthe major soil/rock types.
" '

a gradation of watershed sizes. ,Adjacent watershed basins a~ small as 100 acres and a~

l\1ro.. \1~' i)MA \1M"P~ ;-x';l1 hp ~hn(:'pn mhPTP h:.\1nhlp ("nndro.:f;nt~'nn' \1f'f'P~~ tn ~tp~ rirfP t;"......... o ..........u -"'''''..., ................u ... , .........' "'''"'' _ .......v""' ........... " ......._ ... _ ............v .... ..., ... "". ""v...... v .....~ ............, v .........__ ...... u ......v ....... ~........ WoW_ ..v

winter snow conditions, closed roads and private timberlands may limit
""T\rP",.-nt<Jt1w..n .."",,· tn ",r rh",Pk nf' <I' fT;"..n lTthn_tnnn hln.. ]:..fnnIPw -<t~,...",,,, ;~ "'r rf'fi ,.;..nt-tn... _y v_..I-.L _ ...,100.1 ..v ...,wv..., ..., v _ b'" l' _ "'"'y- "J Y_ ...", _ _ _ _ 100.1 _ v

permit representative sampling of a substantial fraction of the litho-topo types.
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Field Measurement Rating

Rating Total A. Discharge method B. Sample method
-\

Level (1) ", 2 ,', 1 PriceAA 1 (grab) small stream
1 Stream gauge

W/rating curve

Level (2) 3- 2 Floating object 2 (grab) large stream
,Velocity (FOV)

' . . ' 1 Rating curve based
OnFOV

Level (3) 4

Level (4). 5 3 No velocity
. Or stage and

Rating curve

Table A7b.
Field Measurement Rating

A variety ofmethods will be used in the field to obtain measurements; each method has
an inherent limitation to the accuracy of the estimate obtained by using it. For ease of
tracking data'sets a rating will be assigned to each data point based on the following
criteria: Sample from a site with an established discharge rating curve developed using
Price AA current meter, or discharge measured at time of sampling with with a Price AA
meter in-stream or the bucket method at culvert outfall: Rates a 1
Floating object velocity method rates a 2.
The sample method rating will be added to the discharge method rating to get a rating
total. The lower the number the better the rating level. The rating will be noted on the
Field Form.
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Precision, ...~ecurac,', Mea!urement Range Objectives'

Thp f'"l1"""no t"hlp 'l1"clr<>tp" thp n ..........."n """".,..,."" "nrt ""p" "rp""pnt .,..,.nop PCtl"""tPrt... ..1...1."'" _..1...1."" , .&..I. t:;> ...-_ - - - ~ 1"'''' __'''''''''''''' , -------) -... - __ --- _ _ .e;,- _-

for the parameters of interest for the study. Values have been estimated from knowledge
"f' """", rp""pnt rtP'\"';"P "h".,..,."tp ...ti"" "nrt """".,..,."" "nrt "1",, """""ntlno f'"r PYnp"tprt"" ~ _ --, - -.... .., -... -. -- _) -... - - "" -_ ""_ t:;> _ .1. ..1"' -

field and laboratory conditions.

Matrix Parameter Precision A,.,.",.,,.v Measurement.._-_. --J

Range
Water T, ,rhirlitv +-5.0% +-2.0% 0-2000 NTU• _. -'-'~J

Grab
"Water Turbidity +-5.0% +-2.0% .0-2000 NTU

"Probe

Water ,,,~ru:anrl,:lrl ,,:lrlim,:lnt---....-.._-- ---" .._.. ~

Grab +-5.0 % +~2.0% .00001-2.0 gIL
D!

(SCa

Water Ve!ocit'J/ F!oat +-8.0%' 1.0 ftJsec:' 0-10 ftJsec
VelocityIMeter + -8.0% + -8.0% 0.25 - 8.0 ft/sec

Water n,:lnth/,t~ n.2T,:l +-5.0% .5 incheS 0-20 feet--.... ~... _~_ .......-~-
Depth/TransducE;lr ' 0.2 inches 0- 10 feet

Streambed width/depth +- 5.0% .1 feet 0-200 feet
Cross section

A(-:(':'urnry, Precrsion, Measurement Range Objectives
TableA7c

l?pn".:"""",,ent" f'"r ""l"nt_.-., ,n"l"rtp o""rt nh~r,,'"''1 hI"'"1th' thp "b'l'tnr 1'" ""n",,,tpnthr'.............. '1""' _ _ _ _ _ _ _-- 0--- .f'''''''') _- ..1. _ , - ) - -_ ..., )

repeat sampling procedures and time to spend sampling and analyzing data. Most ofthe
nr""Prt"rp" "'rp n"t nh"",,,,,lhr rtp"""nrt,no 1\1" "'pp"',,l "PrtifT""tl"n '" rpn",rprt h"t ,,111"'..1._ -.-.... _ - _ .. 1"' ) ..., -_..1. ; -_ _ 0 . ..l-._!oJ - _ _ __ _ ..I.U -'1- _- -_ ...

volunteers will go through training before sampling. The goal of training is to educate
,ro!u....Tlteers so their estimates of subjecti\'e ,rariables meets t.~e DQOts in Table- l\7c.

pp.-.,,,nmp1 f'r"m ~;'hnnn l<nrp~rpr ..,,11 'n1t'"lhr "onrtnct t'I"'!>,nl'no A" thp st.,rt"'nr"orp""p,,... _ v ..1._'" - __ _ _ _" ", ) - _- _ ..1. 0 . ..l-...... ..._-) 1"' -0 - ....

volunteer samplers will become proficient to train others. Fjeld trainjng will take place jn

19



South Fork Trinity at various locations. Training will consist of day or half-day sessions
in the field and Sunny Brae Sediment Lab.

Training topics will include:
Data Recording
Locating sample locations
Grab Sampling Methods
Stage measurement
Safety
Velocity measurement
Cross-Section measurement
Depth Integrated Sampling
I8CO Sampler use
USGS Type AA/Pygmy Current Meter use
Laboratory Protocols/ Suspended Sediment Processing/ Filter Weighing Procedures

Proficiency checklists (Appendix 3). listing the sequence of sampling and data collection
tasks. and no'tes on proper execution of methods. have been prepared for evaluating
implementation of methods by individuals and teams. The Field Manager. Lab Manager.
QA Manager and Watershed Coordinators during training will use these checklists to
document volunteer proficiency..

The Field Manager and QA Manager and Watershed Coordinators will conduct all field
training. All volunteers will be assembled in various groups once during the field season.
for "calibration" in the collection of depth. velocity. cross-section and grab sampling
measurements.

Safety procedures for sampling and taking measurements in stormy or hazardous
conditions will be explained at every training session. High stream flows during storm
events will be the main hazard the volunteers will encounter. Sampling points will be
designed for safety at all times. Under no circumstances is anyone to risk injury for data.

A9. Documentation

The Project Manager will be responsible for ensuring the most current QAPP version is
available to organizations involved in this study. A current copy will be mailed out to the
organizations li~ted in A4 at the beginning of the sampling season. A current copy will be
given to any organization requesting one. See Appendix 2 (Data Forms) for examples of
all data sheets

Data report information and records will be in Word and Excel software formats. Paper
copy will be in 8 1/2 by 11 paper with some data sheets in 8 1/2 by 14 paper. All data
sheets will have the Hydrologic Year. initials of the person entering data. the date of data
entry and the date of copying. Sign-in sheets will be numbered sequentially. Filter tare
sheets will be numbered sequentially. Lab data sheets will be filed chronologically and
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nT~'en""'rT.....n"';"1 n"Tnh...rs "f- th;:. "'nA nf th U.,..J-nlnnT'" V.-.", nata ..,T11 h ... I'n " £nrrn"t0 ' V_~ __ JL ;..l_ -. - - - _ "'.a. -' Ju:.~ -b~"": ,.a. ~. ~ ., __ a. _ _ ..

acceptable to EPA, RSL and NCRWQCB.

Th fin"1 nnrt ,",,11 Tn,..l ..A... 1"1"''' A"t" FT 1tl n"fu l;:h......ts "u,,"...nA...A " ...ATTn"'nt A"fu "h......t"..L _ _y"' _ _-- _,.. -- -, - ....-_""'" _ _- ,"" ...,1"'- _-- ...,-_ _ -_...-. ..., _- ..."

equipment calibration sheets, lab data sheets and QA/QC results, A Final QA report will
h ... nr...n" A ..rTth " tpnt"ti.,p AplT"pT'IIhlp A"tp nf !J. ,((,-..d 1d If. fin"1 rpnort mill hI"..... - y _}-"_ _""'" ,., - "--.''''~-'''''''- -_ , """ --"' ,-,..r.: ""'b- '" /rJ"' .a_ "'_y , __ 1'-

completed September 1st..
II.

Volunteer grab samples wi!! be analyzed for turbidity with a HACH 2100P Turbidimeter

and then processed for suspended sediment concentrations through a I-micron filter on a.
'({acuum assembl)f, Sarnple sign-in, tu...rbidit)r determination, a.Tld suspended sediment
concentration data is recorded in pen on all appropriate data sheets. Suspended sediment
..."l,.. ..hhnn" ..,,11 hI" donI" nn " "nrp<>A"hppt ."nA ..rrrttpn. on n"npr ..,nrlr"hppt"__ __ _ _ ..., .. ,.1..1. _. , __ }-' _ ~ _ .. , _..I..a- y_y_'" ,.v v _ .

ISCO samples ,'vill be fUJI first on t.lte RAJl.CH Tu..rbidimeter and then ,I,ri!! be processed for
suspended sediment concentration. The TSCO station will include data from acontinuous.
rp...nrATnn t"rhiATTnptpr " nnhn"n"" cnrATnn "fuop!prp"""rp tran"A" pr Thi" A"t" '1,,11
~""''''''-~''''~~~b w~_ , ~ _ __ w..., -"'~"'''''''b ...,..-0 ' ""_ -... ..., _ .6- -- ', ...

be recorded electronically.with a Campbell CR lOX Datalogger an4 processed ~t RST.
"CTnn pp"rl ! l;:-l- "nftu,,,rp-..., ...~ ...O ..... _-.... ... , a.,J' ...,_ ........ ,,--.~.

"

"nl"ntpp~ "'I'll rpcn"d fiplA_""TnnlTnn A"t" ""inn 'Ritp Tn thp 'R"in n"npr J;'TplA n"t" l;:hppt",_ ..., " _... ..., ·y o """---- - 0 _ y-t" .6- ..-_..- a.,J .

The Field Managers or Watershed coo~dinator or ,Lab Manager will make copies for. entry
into A",t"h""p" ()rinTn",l" nfT "h l;:hppt., '1,,11 hI" lrpnt Tn thp l;:"nn~,RT'IIp l;:pATTnpnt 1<>h..............- _ _--..., 0 _ ..., 'OJ"- _v a.,J ..., " _ y ....., JA-I' _ t.J __ •

Copies ofField Sheet" and Lab data sheets will he kept in Salmon Forever Offices.,
l;:a1Tnnn 'Pnrp"pr ..rill Tn"Tnt"'Tn h"rA nni"", nf ,,11 A"t" "" "'1"11"" nTnnutpf h"ck-"n AT"lr.,a.,J ~ _ _~ , " -.... ~ ~ _ -t' _ _ -.... """_...- -....v " ~ _ _ y v_ .. -.1"' ..., ...,

for at lea"t 10 years. Salmon Forever will maintain QA/QC sheets for 10 years. .All
Sediment Lab data ,Iii!l be maintained b)r Sa!IP-on Fore\rer for 10 )rears. Originals o,fISCO
Automatic Sampler field sheets will be maintained for 10 yean; at the Salmon Forever
l;:pATTnent T "h In,.."hnn rnnies U,Tn hI" nivpn tn 'R l;:T....... _""" _- _-_ _ -"'jJ'" " _ 0 ' V.6- ....., .

If. nnpnATv 1- l;:t"nA"rA ftnprahnn P"o,.pA"rp"......yt' .....................~ ....... t.J .............. """_... """ v .t'-... ............0.6-... - ....................... ""

Appendix 2: Data Forms
If. nnpnATv 1- Prnfi,..ipn,.." rhp...lr1Tds.......t'J:' ~ .. -' _.6- "'J _ "'''' '''' ..

,.

. ,
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D: Measurement I Data Acquisition

Bl. Sampling Process Design

Sites are selected to provide for the most representative measure of sediment load (Total
Suspended Solids) by using a spatial distribution of sites, representative of a range of
basin sizes which are then categorized by level of management activity for a given
litho/topo unit. The water quality parameters analyzed at each location are turbidity (in
NTUs) and suspended sediment (in mg/l). Turbidity is analyzed for each grab sample
taken, using a HACH model 2100P turbidimeter.

As the tUrbidity /suspended sediment concentration relationship becomes sufficiently
defined, most samples will be processed for turbidity only with suspended sediment
concentration determined on an infrequent basis. Measurements will be taken and
correlated to'the rising limb, peak, and falling limb of the hydro-graph curve. Peak stage
gauges and data from pressure transducers will be used to determine if a sample was
taken on a rising or falling limb of the hydro-graph. Depth integrated sampling will be '
conducted to provide a correlation to a full range of stage and discharge measurements.
Grab Sampling will be done concurrent with DIS and any ISCO sampling at the ISCO
Station site several times during the sampling season to define the relationship between
the 3 sampling methods'. Grab sampling will be done concurrent with DIS sampling at
several sites and stages to define that relationship further.

The main sampling season will be the rainy season in Trinity and Humboldt County. The
rainy season typically begins in October and continues through April. The number of
samples taken at each grab sample location will depend on storm conditions and
volunteer availability. All measurements taken will be critical measurements and very
little will be for informational only.

A continuous monitoring station on Freshwater Creek provides a baseline data set to
evaluate the effectiveness of these grab sampling methods. The station collects baseline
data against which simultaneous grab, DIS, and ISCO sample data can be compared. This
Freshwater station incorporates an ISCO model 2100 automatic pumping sampler, an
Campbell CRlOIX datalogger, Druck 1830 pressure transducer, OBS-3 turbidity probe,
Campbell 107 Thermistor temperature probe and a Campbell TR5251 Tipping Bucket
gain gauge. The sampling program (Turbidity Threshold Sampling V 2.2) in the data
logger controls the collection of information from the pressure transducer and turbidity
probe, and activates the pumping sampler at the appropriate turbidity thresholds.
Sampling intervals will be consistent with RSL's turbidity threshold sampling protocols.
Data is retrieved from the data logger in the field several times a month. A back-up disc
of data will be kept on-site also. A plotting program allows field personnel to check for
valid program operation, examine stage and turbidity data for reasonable values, and
detect equipment malfunctions. The relation between TSS (total suspended solids) and
turbidity is quite good when particle sizes and types remain nearly constant or are well­
related to TSS. Applying storm-by-storm calibrations improves load estimates by
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hy particle variations, incremental contamination of the sensor's optics, and sensor drift.

pressure transducer that,is contained at the edge of the stream hank. The transducer sends
"n ..1..Mrnnil" '<!inn,,1 tn the rl"tannrl ..,hil"h I"nn"..rk!rl tn cl"..,... and rP'l"nrd<! th.. ""I".. "Inn..,.
_ _ .L ~ ·.., 0 "'''''........ -- y--," v , "V " "'"' "''''-0- v.... u "" ,. _.a. , _ 0

with the time and date, onto an electronic chip. This provides a continuous stage record
.l-"nr th"t n",.hI""I"r cl"-hnn 'ATith th.. "<!e o~" r<>-hn..,. e"""" 1cla..,... /di<!l"h"rS" 7'1eh-hnn<!hin' ..,..It, ............_ .. y_............ -..._... ..., .._ ...... _ ..... ,,. ..................._ -...., .......... _ ............0 _ ... " .... \U,", 0 ...., .&.0,.1 .......... _ ... ...... l' ..._ ...... ...., ......v.&. .........t'J .-._

are ahle to know the stream discharge (in cfs) at the time a given water sample was taken.

sampler. Staff plates, which portray the stream stage, are located at some stations. The
cl"..,... "n'rl ..",t..r " ..lnl"it" i<! m"n""lh, r"l"nrrl..rl P<>l"h -hm.. " <!"mnl.. i<! I"nHPI"t..rl Thi<!u -o _ - , ,. _ J ..., .L __ J v -. __ .A.a. ...,_ y .L"" v _ • .&. ~1oJ

allows for correlation hetween stage and that particular water sample. These stations are
..,...n ..r<>1h, <!"mnl..rl rlll"n..,. n"n'nrl<! n~ hi fTh ..",tPrc ..................... _ ........J lJ-..... ........y .... __ --................0 .1'"' ......... v-.u ....,..a.. ...........0 ......... _ ............

Map 1 Hyampom 7.5 minute quad
Map 1a ~'.'letzser Map - HUlnboldt County
Map 2 Halfway Ridge 7.5 minute quad
t-,,1ap 2a H)r~TD.po~ 7.5 minute' quad
Map 2c Sims Mountain 7.5 minute quad
T\.,f:;!D d, l-l..nn..<!<!" pP<>1r '7 ~ minut.. nll"rl
..... ~-. ..... ...._.L.L.I. ........ """oJJ .............., . .." ...... ........... ... ..... '1:----

....A...eria! Photos:
1944 Hyampom Quad (Map 2a & 2c) 5 sheet<; 000-54-(79-80-81-82-83)
1Odd l-l..nn..<!<!" PP<>1r ()lI"rl 11\A"n d' ') <!h....t<! ()()(L~ IL 11 ~_lh'""J • I ..L"'_..I.~"''''''''''''''''J ..L -_...... '<.'-4__ \.&. ......-1'" IJ - ~..................., vvv .... - , .... .." ......... J

1970 Hennessy Peak Quad (Map 4) 6 sheets EVZ 6- (164-165-166-186-187-188)
1995 Hennessy Peak Quad C~.1ap 4) 5 sheets 16615100995 - (17-18-19-20-45)

These sheets are inserted in tqe. hard cop)r Q4.
AJ>P

Tvni" of ~~nnnli"
.-. Ir:_ " .. -- s ... -

Turhidity
"V ln,.ih,, _........)
Discharge
Crossection

#ofSamp!es

Ih()()
.... vvv

1600,
1600
50
20

Sampling Frequencv ~itmnlinO' Pi"riotl-- " ......_,...-. _......,,-
l\Tn" tn T"n...1V'. '"'v.,""...........

Nov. to June

Nov. to June
Nov. to Sept.

Tllhle HI.
Sampling Frequencies
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B2. Sampling Methods Requirements

The SOP's, attached to this document in Appendix 1, contains detailed information on
procedures for collecting samples and sampling methods and materials needed. The
process for preparation and decontamination of sampling equipment, the selection and
preparation of sample containers, sample volumes, preservation methods, and maximum
holding times to sample analysis are detailed in Lab and Field Standard Operating
Procedures in Appendix 1.

The table below summarizes a portion of this information.

Matrix Parameter Sampling Sample Holding Sample Maximum
Equipment Container Preservation Holding

Method Time

Water Suspended ISCQ Sampler ISCQ Bottle HCL 1 year
Sediment

Load

Water Turbidity & Volunteer / Grab
Susp. Sed. Cone.

Water Turbidity & DH-48/DH-49
Suspended Sampler

Sediment Cone. Crane/Hand

Sample Cell
Sample Bottles

Glass
Sample Bottle

HCL

HCL

1 year

, year

Sampling Methods
Table B2.

When any problems are encountered with the ISCO sampling station, the Field Manager,
Watershed Coordinator or QAJQC Manager shall fIrst try to correct the failure and then
call Appropriate Redwood SciencesLab personnel to correct the failure as quickly as
possible. Any downtime on the station shall be documented. The Lab Manager shall be
responsible for correcting any lab equipment failures as soon as possible and

. documenting any failures.
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Operating Procedures in Appendix 1.

At th... b...o'nn'no rof th hutlrrolroo,c uP<.:tr ",ll'hrottl c "c...tl ,n c"'fT1nl,nn ,.nll h ... g'tr n '"-"- "''''..l.'''' -0 0 "' J -.._ ....,0... J -_ _Jl.. _ u -.u__ u-... .t-' o -- -

waterproof sticker with a unique ID number. This includes ISCO bottles, DIS bottles,
RA..CH cells and- other grab sa111ple bottles: The Lab ~1anager",vi!! be responsible for
procuring the stickers, keeping a logbook of numbers used and labeling all sample bottles
before the)' are used in the field. Stickers ,vi!l be circular and be able to fit on the bottom
of a HACH cell as not to interfere with turbidity determination. A11 other sample
f"ront""n ...rc urill r f"""u", '" ct1f"lr r nn th... c,tl... rof the hnttl... Ii. f't r T"rh,tl,tu ",ntl ~"cnP'ntl...tl.... "' ..-.&.& _ , _ ,. _ ....,,, _ _ U.L __ v W... "iloJ.-_ ~ ,,_ -. _ "J - -.....,y_ _--

Sediment processing the sticker will be taken off the sample bottle and a new one put on.

)

00G1234 00D1234 00I1234

A. 1stttNO digits - Hydrologic Year 00 01 02

G
I
D

':,fn.,. fYT'",h c"'fT1nl........ _ ... 0"'-- ..... -....I..I..t' .... -

for ISCO sample
for Depth Integrated Sample (DIS)

.I.A~ll !SCO a.."'ld Depth Integrated' sample bottles aTla grab sample bottles' sha!! be labeled in
the field with the pertinent data and logged in sign-in sheets at the time of being brought
,n th... I",h T~rn~"'fT1nl hrottl...c ch",ll h l",h l...tl urh n t",lr n ro"t rof C"'fT1nlpr Th... c"'fT1nl.............. ........ - ...__ ........... """"'-" ...,_............1" vv ......... _u ...., ......_ ....... _ _ __ " .... ..& ....-...""' __ ... "" .... ...,_...........y .... _ ... ............. - u_.........y."'"

ill # shall be written on the field form at the time of sampling, sign-in sheet and data
sheets.

The \'olunteer Team t-:fember is responsible for samples until they are brought to the
Lab or until they are picked up or measurements recorded by the Field Manager or
'Xl",t....,.ch...tl rnnrtl,n",tror Th... l<i...ltl }.,{",n",o .,. roT 'Xl",t...rchptl rronrtl,n",tror',c rP'Cnronc,hl... f:or'1" _ ... _ .... u .........""'__""...., ..... _ .........._ ......., .............._ ....._._ ..........-.. ...-0- ....,. ,,_...""' ... u .... ...,-. ......... __.... _~••_ ... _ ... "'u ..........ut'''' ....u.v .. '''''.,L ...

samples until they are checked into th'e lab. The Field Manager or Watershed Coordinator
is responsible for collecting a..'1d checking the comp!eten~ssof field sa...1J1ples and data.
The Lab Manager is responsible for storing and processing samples. The date and time of
arri,'al at the Sediment Lab is recorded on the Lab Sign In sheet b~r \llhoe'ler brings the
sample into the lab. Samples at the lab shall be kept in a cool dark place until processing.
Th... I",h cion_in ch_t ic ,n Ann...ntliv ')..........._ • __ u .....e .................... 0.,) ......__ ... J1.U ............ ..yy_......_ .... 4 .. _.
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B4. Analytical Methods Requirements

Analytical procedures follow Redwood Science Lab, EPA and Standard Methods
(#2540B - Total Solids Dried at 103-105° C) protocols and are detailed in the Standard
Operating Procedures found in Appendix 1. Redwood Sciences Lab will perform TSS
determination on QC split samples taken during the sampling season. Salmon Forever
will do all other Turbidity and SSC determinations. Standard Operating Procedures for
SSC/TSS determination are virtually the same for the two laboratories.

SOP used in each measurement:

Field / Grab Sampling
Turbidity Determination
ISCO Sampling
Turbidity Determination
Stage determination
Depth Integrated Sampling det.
Discharge determination
Susp. Sed. Cone. Determination

Field / Grab Sampling SOP
Turbidity SOP
ISCO 2100 Automatic Sampler SOP
OBS-3 Continuous Turbidimeter SOP
DRUCK 1830 StagelPressure TransducerSOP
DIS Sampling/Crane & Wading SOP
Discharge Current Meter Crane & Wading SOP
Laboratory Procedure SOP

Volunteer grab samples will be analyzed for turbidity with a HACH 21 OOP Turbidimeter
and then processed for suspended sediment concentrations through tared I.O-micron
filters on a vacuum assembly. ISCO samples will be run on the HACH Turbidimeter and
will be processed for suspended sediment concentration until a sufficient range of
samples are analyzed to develop a turbidity v. suspended sediment correlation.
Suspended Sediment Concentration ftlters will be dried in an oven, cooled in a dessicator
and then weighed on a Mettler H20T balance to the nearest 0.00001 gram. The filter used
is Gelman PIN 61631 Type AlE 47mm. Sample volumes will be calculated from
weighing sample bottles full and empty on an AND FY3000 balance. Suspended
sediment calculations will be done on an Excel spreadsheet and written on paper
worksheets. Actual calculations are in the Lab SOP in Appendix 1.

The Lab Manager and QAlQC Manager shall be responsible for correcting any failures in
the analytical system. Detailed information on the corrective actions and any samples
affected shall be kept in the lab records.

List of analytical equipment:

ISCO 2100 Automatic Sampler Serial # xxxxxxxxxxxxxx
HACH 21OOP Turbidimeter - Serial # 960100009614
HACH 2100P Turbidimeter - Serial # 990800022423
HACH 2100P Turbidimeter- Serial # 990800022431
HACH 21 OOP Turbidimeter - Serial # 990800022441
2 -Currerit Meters USGS Type AA
1- Current Meter USGS Pygmy
1- Turbidity Probe OBS-3 SIN 430
1- CRI0X Campbell Data Logger
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Druck 1.830 Pressure TrallsducerS/J'.J 1088275
3 - DH-48 Depth Integrated Samplers
1- ~.1ett!er H20T Ana!ytica! Ba!a.'1ce SiN 418151
1- AND FY 3000 scale SIN 560831-3
Gelman PiN 61631 Type AlE 47mm glass fiber filter 1 micron

Gelman P / N 60301 Supor-200 47mm membran~ filter 0.22 micron
1_ nnpm~ T "hn""'tn....r n"pn T "R')70C
.... ...... .......... " - .£..,J __ ...,........... _ .. J '-' , .......... ..&...I ....~ I, '""

1

n C 0 1: , £,o f ..nl D""""..: .."" "" fo:o......~", "l. J' '-" u ,,'1 "' ""

n""l1-hr f'nnttoUQC) fnP"c"rpc "re thncp "f'tf'frftfpc nnrtprt"lrpn tn rtPfnnn~tl"<ttpthp'<. __ "',) _............ \ J __v u -.a. ..1._...,__ l' '4-_1J ~L .I. ..., w_ _

accuracy (how close to the real result) and pr~c1sion(ho:wreproducible result<; are)ofthe
fnnn1tnnn"':' n,',,,l1-hr rnntrr:f f'nncTct~'nf thp ct;'n'; t,,};-p,;, tn rtPtPrJn"~Pthp ""lTrtTt" nf.........._ _ 0· '<.. -_ ,,) -_ _ _ ...., u _ 1J yloJ ...- L - -_ - "_ _ J _ .....

specific .sampling and analytical procedures.

Thp n""lTtv Acc"r"nrp lI. "n"fTpr 11rT11 hP rpcnnncThlp fnr TmnlPfnentfnfT "nrt rpf'nrrtTnfT "nrt............... '<w J ...,u _ c 'I V_ _lJt"'''' ..., _ y .40 -.... - _-"' _ 0 _ --

analyzing these measures. Quahty Control measures w111 be 10% of the data collected in
this stl!d'j~ ~.1ost m,easures '"iiI! be taken after-e,reo' 9th sa.."llp'e or measurement. Some
will be done on every sample. Results of analysis and corrective actions shall be reported
tn thp "Prn1Pf't TlTrpf'tnr...- ................ ... _J ............ ~ ...... _ ......._ ....

Tlpt"Tl...A nr nrnf'Prtnrpc "nrt frprJIIPnf''fr nf f'hpf'lrc "nrt thp rprJnTrprt f'nntrnllTfnTtc
~ --... - '< -- y'" _ ---. ~ -... - '1.-_ - J " _ _ _ - - - -- -_ v'" ~,

corrective action and determining effectiveness of these .checks are in the Standard
nnpr<>+':nfT "Prnf'prtltrpc Tn AnnpnrtTv 1 nn"lThr "CCPCCfnpnt nrnf'Prtnrpc "rp f'nvprprt Tn""y_ _:..l· 0 " _-_ ~ .L ...t-'t' _ ~ "'<.-_ .1 -...~ ~..., y ,,_ __ ..., --.- v, - ...

Section C1 and the SOP's in Appendix 1 .

B5.C QuaUtyContm! Pmcedure!: Information Management
Sample information is recorded on standardized data forms (Appendix 2)
·Tl"t" TC p'ntprprt on ~ rt"t" chPPt Tl"t" rpnnrt TnfnrJn"tfnn .~nrt rpf'nrrtc UrTH bp Tn \~lnrrt ~nrt
~"''''_'''l,,1 _ __ __.."'" lJ .A-..'_ 1"''' 4 "' 4 _ "' _ v _u "......... 4 ,'v _ -

Excel software formats. Paper copy will be in 8 1/2 by 11 paper with some data sheets in
8 1/2 by 14 paper....A..ll data sheets \\rill ha~/e the Hydrologic Year, initials of the person
entering data, the date of data entry and the date of copying. Sign-in sheets will be
nllmhPrprt cPrJ"pntf"l1v l<Tltpr rnrp ch_tc UrT11 hP n"fnhPrprt cPrJ"pntf~lhr T ~h rt~t~ chPPtc........ --. __ ..., '1.- _ ; - 1.1 ..., " v -... ..., _ 1.1 '1""' _ ). oLJ _ u ...,

will be filed chronologically and given sequential numbers at the end of the Hydrologic
Year.

...A..l! suspended sediment ~"1d tu~rbid:it),data slleets are entered into Excel spreadsheets.
Data from field forms and sign-in sheets and data sheets are entered into Excel
spreadsheets for data ana!)fsis. .LA.. PC ,rersion ofRed\,,'ood Sciences Lab S+ anal)'sis
program will hopefully be developed for TSCO data analysis. After data entry wac;
f'nmnlptp thp l<TPlrt nr T "h lI. "n"fTpr HPn-hprt "f'f"ur:"tp pntnr h" lI. ....fTIT f'nfnn"ncnnc UrTth-v ..l.y _, _ .L_ v -£.J __ , ..l.-O , - - - - .) J ..L.''''b/~ v y-.a. ...,'-' ..., " ....

the original calculation sheet, and reviewed data for evidence of missing groups and
"f'f'IIr<>f''' nf rt"t" Tf "n" rtTC"fTrPPfnpntc hPhlrpPD thp onfTTn~l rt"t" chpptc "nrt thp pVf'pl rt"t~t;.io- - _ J _ -_ _ .. J - 0 • ..., _ " 0 -_..- ..., __ ..., _ - _~s..__ --,,-
set were found, the entries in the excel data set were corrected by the crew leader to
reflpf't thp rt"t" pntprprt nn thp nn'fT1n<il rt~t" chpptc Thp Tl~t" l\,f~n"fTPrTC rpcnnncThlp fnr..........__ " ........._ - .......- .............._ ....... _ "'..............._...., ... 0 ........._ ... _ ............. ...,......__ -...u ........- ,.a....I ........... .... ' ..._ ...........0-......U ... _1.1}-'_ ........., ..."' ............"' ...

data analysis.
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B6. Instrument/Equipment Testing, Inspection, and Maintenance
Requirements

All equipment shall be inspected and maintained to EPA and Manufacturer requirements.
Records will be kept on all appropriate equipment. The Lab Manager maintains records
to track scheduled maintenance on all equipment. All records and lab equipment will be
kept at the Sediment Lab. All spare parts will be kept at the Sediment Lab. Adequate
replacement parts will be kept at the lab and are the responsibility of the Lab Manager. If
equipment is found to be out of spec or not working, it shall not be used until inspection
by the QA Manager and documented.

Equipment Type Inspection Frequency Type of Inspection

Balances annually at calibration inspection/lubrication

HACH Turbidimeters each use operating properly
"

ISCO Sampler each bottle change operating properly

Data Loggers every data dump computer check
Pressure Transducer weekly computer check

DH-48 Samplers each use visual inspection

AA Current Meters each use visual insp. /spin check

TableB6.
Instrument Inspection and Maintenance
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n.., Tn~" n" {"'."I:·b..."t;nn a...d V .....n .....n~·'"
...., I • ....... 13 " ""-"..... • .. IV.. .au..a: a "''1''''''••'''J

Appendix 1. All equipment calibration records will be kept by the Lab Manager and are
....f~.l~hl IInnn' nll d All nll'nTn nt eh~l1 h~~fP a~ .rtpnt'fifin~nllTnh ~nrt linlr...t-t tn_._ __ ""y_ "1- ..., ~ '1.- y _ ..., ~ _ _ JLa- O..l. -... _ -... - La-1l.__ .....

calibration records.

Balances

RL\CH Turbidimeters

Pressure TraJ1Sducer

Continuous Turbidimeter

C~!!ibr2tion Frequency Type of Calibration

Checkto St~ndard \Vts,

Stab!ca! Calibration

RSL Protocol

RSL Prptocol

Tahlp. R7.
Instrument Calibration and Frequency

B.8 Inspection and ~A..cceptance Requirements for Supplies

scientific supply house. Supplies will not be accepted unl.ess in proper working order. All
cllnpl.p>c ~nrt ...nll'nTn...nt ~ nll.."hac...rt ~nrt 'ncnP>f'tprt IInrt th... elln nf'c'nn Of th 1 ~h ~nrfl".I_y ..a-_..., _ -'1.- y .a _ -... 1"'- v __ ...,1"- _- w...a. __ '•••' u_y_ IJ ..., • ..L "'"'- .LJ .&-.L_'

Field Manager. Lab water shall be retail distilled water purchased locally. The Lab
lIA"~n...~..... h fn lie eh~l1 inen..."t eaTnpl hnttlpc "l"'anerf in th... l~h rnni...e nf ...nll'nTn nt..&.t' ..._..1..&.-o-" _ _ _ _ oJ lJ........~..I. ............lJy_...... lJ __ .. _u ............. ," _ .......... """..1."" ...._ ...... __y.a_..... _.a.. _'1_.ay....a .a ...

invoices shall be kept in the Sediment Lab and Salmon Forever Offices.

!'.1aps and Aerial Photos of satnpling sites are located in Section B1..
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B10. Data Management

Data is entered on data sheets in the field and laboratory. Sample information is recorded
on standardized field and lab data forms. See Appendix 2 for examples of all data forms.
The Fi~ld Manager and Lab Manager are responsible to double check and copy Field
Data ~heets and deliver them to the Proje,ct Director. The Lab Manager is responsible for
double check and copy lab data sheets and delivering them to the Project Manager. Lab
originals will be kept in the Sunny Brae Sediment Lab. Reports and data will be
transferred to Excel spreadsheets and Word documents and copies kept at the Sunny Brae
Sediment Lab and Salmon Forever Offices.·

All data sheets will have the Hydrologic Year, initials of the person entering data, the
date of data entry and the date of copying. Sign-in sheets will be numbered sequentially.
Filter tare sheets will be numbered sequentially. Lab data sheets will be filed
chronologically and given sequential numbers at the end of the Hydrologic Year.

Data will be examined and rated on the basis of field and lab codes pertaining to the
quality of data. Codes are in the SOP's and Table ATh. Any outliers or nonsensical data
will be detected during calculations and transfer to electronic spreadsheet and
documented.

Data handling equipment includes data sheets, data loggers, RSL spreadsheets and

programs, hand calculators, Excel spreadsheets and Microsoft Word documents. Data
collected at the ISCO stati(;m will be entered directly into RSL Pearl / S+ program. Data
will be in a format acceptable to EPA, RSL and NCRWQCB.

Data is used to produce annual reports and is kept on paper copies and electronic copies
on Word documents and Excel spreadsheets. Data and calculations will be checked at the
time of transfer from paper to spreadsheets. '

C: Assessment and Oversight

C.1A Assessments and Response Actions

Quality Assessment/Assuran~e (QA) generally refers to a broad plan for maintaining
quality in all aspects of a program. QA activities include training of staff, documentation
and development ofmethods and standard operating procedures (Appendix 1), equipment
maintenance (Section B6), and appropriate handling, processing, and tracking of all data
and samples collected. These activities are designed to ensure that study objectives are
met. This section describes how we will document implementation of all QA procedures.

Proficiency checklists (Appendix 3), listing the sequence of sampling and data collection
tasks, and notes on proper execution of methods, have been prepared for evaluating
implementation of methods by individuals and teams.
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Th.." .. ·,...h"Clr1'd" ,."ll-h.. """~ h" th.. OA 1-.1f<>1'HHTer li',..l~ 1-.1f<>n<>tT..r T <>h 1-.lfan<>tT..r......................."" - , -- _ _- ''''J "'-A-.l."" '<.~ -... -0 , _ -. • -... -0 ' ..&.oJ __ -0- '

Watershed Coordinators during training and field data collection, and possihly hy
HSU/EPA/RSL staff '

QA Wate~hedCoordinator l:hecks~

resolve.prohlems that they may have·encountered, and to address any issues hrought to
th..'r <>tt..nt1nn h" th" ..vt..rn<>l <:>11~,t" nf'nt..rn<:>l ()A· "h.."lr" Th"".. ",,_t,ntT" ",,11 h .."' _ \0.4..., J __ ~ _ _..1. --_..I." v..&. ..I. _ ~ ""<.4. _ __ ..., .L.I..I.0U " __

extremely important in terms of preventing data quality prohlems, variation in execution
nf "<>mnl,nn nrn"ed"r.." Tnn,,,,, fnr dj""""""'nn "HI" 'n,...l,,~p·v ........ -....... .....t'..I.a........o f.6..1.V_- iwi-i .............. vt-' .... _ ......... v.... .... .... ""'.... ..., ..."' ...... ..........._J ..........._ .... _-_ ..

R. T~...nt1f" nrnhl"Tn" "ri+h c<>Tnnl1nn.nrn".....l..urec nr lnn,ct1"c 'n th... ff ...l~ n;c""cc- .... __ .................) .t'.... __ .a. .................. " ............-..I.......y .............o .t'.-.-_u~ .... _.......vo......, ...... _v .............- ......... _ ...-.. ......, ........... -..., ....

difficulties encountered in specific situations and adopt corrective actions. Develop
<>n~' <>~nnt <>pnrnnn<>tp Tno~,fic<>t1nn" fnr cl<:>n~<>r~'7;nn""... nf Tnptho~c <>Tnonn ""1""''''''._ ......-. ......._vy .... - .t',I.-.t'..I...I._ ..."" ........... -............ _ ..... _ ... V ..L_.a. .......-......_-..._.....~ ........o _ .... __...............1._'"" _ .... -...............1.0 _ .... _,.' .....

C. Discuss persoIL'1el performance problems

CI.D Field Quality Assurance/Assessment

The Field Manager, QA Officer or Watershed Coordinator shall observe each volunteer
at the beginning of the project and again at least once a year conducting sampling using a'
nrnfff"' n,...v "h "lrl'd A"" nrnhl"'Tn" ch<>ll hp.rt-1c"u"" ~ <>n~ "nrrpMp~ "t th<>t t'Tn'" n ..nntT.1"'• ...,.&. -..- _; ..., .L ; 1" __._ ..1.0..1 v _..I...I. ...., _.1.0..1"'" lJoJ _ _ ...., - _ _ .-W. .1. b

training, we will note any methods that the volunteers find confusing, and discuss
modification of LlIe method, t.l].e traini.T1g schedule 3..?1d the checklist. \'olu..'1teers· \Iii!! be
required to perfo.rm all sampling procedures correctly for their data to he used..
Volunteers 'i,'.rill be rated'on'a scale as to tlte qualit)r ofdata collection for later data
quality evaluation. All field protocols will he re-evaluated following the training. All
"nl..ntp rc ",,11 h rpn",r~~ tn n<>cc nrnfi,...!· n,..." ,...ritpn<> ~"nntT tr<>,n,ntT Tf "nl"ntp; rc ~o"v._ u "'."'.1. _ '1- _- ..- t"-IJU .t" _~.1.'" J _ - -.-...L.L.Lb .&.0· V.l._ _ u .....

not pac;s the proficiency criteria, they will receive additional training until they are
nrnff""' nt nr thp" ",,11 nnt h ... 1Itllf7"'~ ,n th,,, d1l~' Th li',...l~ 1-.A'<>n<> r () A ()fl'1!" r ort"" ...., '-'.I. """J "" ....,. .. v_ w. ~ _ ~&..&-..., IJ .) • .... .L.L ..L _ _ .L, """:;:, , x L _........ ...

Watershed Coordinator is responsible for implementing these assessments and to
document a..'1d file these checklists. Results shall be reported to the Project Director.
Details and examples ofProficiency Checklists are to he found in Appendix 3.

CI.C Laboratory Quality Assurance/Assessment

Laboratory QA procedures are detailed in the Lab SOP in Appendix 1. QA laboratory
procedures will be conducted by QA Manager and Laboratory Manager. The Laboratory
1-.A'<:>n<>n r ..rill tr<:>in T "h Tp,...hm'''!""n" h fnr... "nn~""t1nn c"'~'Tn nt nro"""c;ntT <>n~ nn thp........."+......-0- ".&..&.& ................... .LJ __ .... __............ - -....... ..., ..... _ v .... _ -_......._-- ..............0 !oJ_ ................... _ .1-'.... -_u..............b _ ............ v ....... "'.......-

joh. Proficiency checklist" for Turhidity determination and Suspended Sediment
Concentrations an.d Filter '''!eighing ~ha!! ~e conduct~d a..'1d filed for all Lab Teclh"lici:L?1s
in the heginning ofthe sampling season and once more mid sampling seac;on. The Lah
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Manager will review technician data for errors and incomplete data entry. Technicians
will work under direct supervision for 2 sessions·and if performing satisfactorily will be
allowed to conduct processing independently. The Lab Manager is responsible for
implementing these assessments and correcting technician deficiencies and keeping the
checklists on file in the lab. Results shall be reported to the Project Director.

The Lab Manager will prepare a set of 9 filters, corresponding to varying sample filter
weights, to use in conjunction with the filter weighing proficiency checklist. This set of
filters will be prepared by the lab manager and weighed by all lab technicians. Each
technician's results must be within 1.0% of the standard weight of each filter before they
can work independently and weigh current sample filters. Lab technicians will repeat the
procedure until proficient. The Lab Manager may re-examine and re-weigh sample filters
periodically during the field season as a QA check.

Ct.D Performance and System Audits:

Teclulical systems audits provide an external review of the research and QA activities.
This project may be audited by staff during each field season. Findings will be discussed
with the researchers and summarized in audit reports submitted to EPA and RSL and
HSU.

The objectives offield visits by EPAfRSLINCRWQCB QA staff are: (1) to observe
implementation of field methods by the field crews;. (2) to observe Salmon Forever
training methods~ (3) to qualitatively assess consistency of Crew Leaders in
implementation of field methods, assessment of individual proficiency, and answering .
questions. If deficiencies or problems are identified, QA staffwill make
recommendations to the Field and Lab Managers and Watershed Coordinators.

This external evaluation may include: (1) an assessment of personnel performance,
equipment, and procedures~ (2) review implementation of the QA project plan~ (3)
determine whether DQOs are being met (review QC data col'ected to date); (4) assess
consistency of field metllods implementation by the volunteers. Any deficiencies or
problems will be discussed with the Project Director and summarized in an audit report.

'-

C.2 Reports to Management
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Thp ~nnth H'nrlr Trinihr "R pnnrt UTill hp nrnrl'lf,prl ~nrl' rlictnhntprl in AnO"nct ')""1 Thp..... ..I..&."'" ........... w"........ .a- _..I. ...... ..&. ................ ,,) ..... , ..... t-'- ....... "..I........ V""" t"... v __...._- -.& ....__..I.U"..I. .... __... ................. -0 .........," _...,....,..1. ............_

Project Director is responsible for all report production and distribution. The Report will
be fOf',varded to tlJ.e count)" state, regional EP...A.. office, and other members of the
Advisory Panel. The report will consist of data results, interpretation of data, information
nn prniPT't ct~tnc "nlnntppr hiO"hliO"htc rpcultc.nf'nr. ~nrlitc anrlintprn~l ~ccpccmpritc ~n"............. ....-J--" ..... "'_........u, .. _ .... -... ......_ .... .a .......... 0..1. .......... 0 .......... ' ..I.""''''' ........., _ ..... '<.. - --_.......... ..1...1.-. ............. _ ..........-.... _u ... _ ............. ..I...... ..I. .....u , ............J

significant QA problems and recommended solutions. Summaries of all reports, ,
hiO"hliO"htinO" thp ~CCPCClYlpntrpcnltc prnipT't ct~tnc ~nrl "nlnntppr ~'T'hiP"PlYlpntc "rill hp............0 ..1. 0.&. ..1...1.0 -.."..,_ ...,. ..1. _ _ , _J_ .., _ .. _..." _'&'..1.- ,_ -... _ ..1. __ ..1...1...1._ , .. , __

distributed to all appropriate agencies and organizations. The Project Director will use the
rpcnltc nf'thic rennrt tn ilYlnlpmpnt ~n" npprlprl T'h~nO"Pc tn thp ctnrl" f'nr thp npv1" c~lYlnlinO"
.... _uw u _ ~.L&"".& t-'- ,,- ..I. .&.t' -"..1.) _ - _ .&.o u ..'" ...a "''''--J _ - .1. ...,-.... .at-' ..1. ..I.O •,
season.

The. report "rill include:

A. The Field Operations Report 'Nil! contain the follO'.ving:

1. Introduction
~ PrnipT't npcT'nntion nhipT'ti"pc ~T'hednle_ ...... ... _J- ....... ~ .................I. ...t'..... ..., ....... ...,J ...._ ............u, ......,......... _...
b. Site Selection

') Tr~ininO" cnlYllYl~"r- .........~ ...............O u-.......~ ......._ ... )

a. Description of training, including agenda, instructors, material covered, locations, and
tr~ininO" lYl~tpri~lc...... -... .................o .........- ... ""'......_...u.

b. List of proficiency criteria for testing trainees; actions taken when trainees did not pass
nrn-hT'ipn"" T'ritpri~' ~nlYllYl~nr nf'tr~ininO" rpcn1tc inT'lnrlinO" I'ln~ntit~tl'"p~CCPCClYlpntnf'y ... v ...... ""' ... ""' ..........J .............""' ......_, ......,-... ................_ ... ) ..., ........... -...................0 ... _u ...........v, ......~ ...... __.........o "1--..............._ .... - _uv"'"'v.., ...... a.............. _ ....

trainees' performance, improvenient~ and changes m'ade in field,methods, and' "
rpT'nlYllYlpnrl~tinnc f'nr flltnrp tr~ininO"... _ v~ __ ..., v ..., _ .. -..."'" _ 0.

c. Description of corrective aCtions following field training visit by QA staff and EPA
PrnipT't T p~rlpr..... ... ...,J-""' ... ~---_ ....

a. List of sites sampled;
h ~nlYllYl~nr nf' c~lYlnlpc T'nllpT'tprl' rlpCT'rintinn of' ~n" c~lYlnlpc lnct ~nrl nrh,,· pct1lYl~tp of...., • ......, ) ..., loJ-... y ""'v va. _""' __, -""'v t' v...... .II. -... ) v_ .t-" v "'VloJ _ _ ).' u': _ _. ,'"

completeness for samples; Time estimates, including average number of sites sampled
npr rl~" ~lYlf'lol'"t nf'tilYlP cnpnt ~t p~T'h citp rlicnl~"ptl ~c rlictrihntinn (r~nO"P) nf'tilYlP1"' --J, -... v-... VA y""' _ _""' u ""', _ t' -J -- _ _ v ..., v \"'-"''''0-J "' a. ....

required to sample a site;
(' npc('nntinn nf ('nTrPcti\fP !'I('tinn~ fnlln\lTino tip]rf !'Illrfit h" H~TTIR ~T !RP A () A ~t!'lff'
~ • ....,...,IrJ~.1 ...t'''.1v.u. V..L ~V.l.""~ ".I.''''' "'~""'V.l..I.lJ ...... v.l..I.v".I..I..I.b ... .I.~ ... w \4o","W.l.'" VJ ..............,V'.L"...,4JI.£.,I.£..I.~ '<..I.~ lJ~""'''''',

d. QC data will he summarized statistically, displayed graphically, and evaluated in terms
~fDQO ac!'Je"ement. Surrnnar~,' of!ogistics and safety issues, including sa...rnpling
difficult sites, access, lodging, accommodations, sampling equipment and supplies.
L1 T ~hnr~tnnr nnpr~tinnc•• ~__ v ... _ ...v ... ) ....... ...,_... _ ...... _ ...........

a. Balance calibration records;
b. Su..'11...'113....')' of QC data for blanks, duplicates, a....'1d audit sa...'11ples~

c. Estimate of completeness - summary of samples analyzed vs. the number collected;
SUIl"~'na...')' ~t}d P~ecommendations

a. Conclusion and recommendations for future studies.
B. The Q...A.. Report \:vi!! cqnta;in the fol!o\lling:

:n



1. Introduction
a. Project Description, Objectives, and Schedule~

b. Site Selection.

2. Data and Information Management
a. Summary ofdata entry errors, any difficulties with data;
b. Evaluation of data entry - completeness~
c. Documentation of project activitie~, including content and location project notebooks
(field, laboratory, data management), preparing additional reports.

3. Summary ofQC data

4. Discussion
a. Summary of greatest sources of error~
b. Summary evaluation of protocols, DQOS, and training;
c. Recommendations for future studies~

e. How will data quality affect study results?

D: Data Validation and Usability

D.I Data Review, Validation and Verification Requirements

All field and laboratory data is reviewed by the Project Director, QA Manager and the
Data Processing Manager to determine if the data meets the QAPP objectives. In
addition, personnel from the EPA and RSL and HSU who are not directly connected to
the project may also review data on a quarterly basis. Decisions to reject or qualify data
are made by the Project Director and the QA Manager. .

All data will be rated by several methods to rank usefulness. Data will be rankedpoor, .
fair or g~od. Field, Lab and Turbidity Codes will be used in addition to proficiency
checklists to rank data. See Lab and Turbidity Codes in SOP's in Appendix 1.

D.2 Validation and Verification Methods
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1. Once data has been entered into Lite database, the Data Processing 1'.1anager ,vi!l
proofread it against the original data sheets. Errors in data entry will he corrected.
Outliers an.d inconsistencies ,vi!! be flagged for fu..rther. re'/ie,~v, or discarded. Problems
with data quality will he discussed in the final report to data users.
') ()1l<ll1t" ("'nntrnl rtat<l ul111 be an<lhl'7prt 1nf'll1rt1no'-. '<. -_..........,) -_........... _ ............- .... ...... ... ...-...,) .......~- ... • ...."" .......-...........0· .

, a. Chain of custody information '
h ~n11rpc
_. !oJ .t"......~ .....1J

c. Equipment calihrations
rt H'v':\n-\inino r':\Ul rt':\t':\ fnr nlltliprc nr nnncpnc1f'':\l rp':\rt1noc
_. ~J, ..--. o _ , -_ v __ v v _ ..., u __ --. 0...,

e. Lah and Field Codes
1. "Rp"ipunno IT"r':\nhc t':\hlpc ar'rt f'h':\rtc- ............. , ........ • ............0 b1-t'........." "-_ ........ ...,, ...-. ,.......................,.

4. Description of how errors, if detected will he corrected.
" n':\t':\ flll':\l;fif'':\t;nn ;ccuPc ch':\ll hp rt1Cf'l1CCPrt unth nroipf't n-\':\n,:\oprc ':\nrt ':\rt,,;CO"'..,. ~_ ...- ~-_................. _ ...... _ ...... .... IJIJ _u v ......_ ... _ ..... _ ... v ............,v ..... _ , .............. t"'.I. :J ............ "'''''''-'''''-0-''' v -......_ _ -. ......v, ... ,)

agencies and data users and resolved to data. users sati~faction.

r:. "RPCll1tC unll hp f'on"p\lPrt tn rt':\t':\ llcprc thrnlloh thp fin':\l rpnnrt;n All0llCt............._u , ...., ,) _ ..- -_..- ...., --0 _ .t"- -0 ...., •

l\s soon as possible, calculations and deteI1T'inations for precision, completeness, a....'1d
accuracy will he made and corrective action implemented if needed, If data quality
inrt;f'Morc rtn nnt n-\ppt thp nrn;pf't'c cnpf'1fif'':\t;nns rt':\t<l n-\':\\l hp rt1Cf'':\rrtprt ThP f'':\l1CP nf............_ _ ...., -- _ y vJ 1"" _ _ -_-. _J _ _ ..., -..._ _ __v v

failure will he evaluated. Tfthe cause is found to he equipment failure,
f'<llihr':\t;nn/n-\':\1ntpn':\nf'P tpf'hn;flllPC unll hp rp,:\ccpccprt ':\nrt 1mnrn"prt Tf·thp nrnhlpn-\ ;c .,... ...., _ _ ., _ _ "." '1.-"."u _ .......,...,_ - --. -. 1"'''''''''''' -. y ....,_ ................. • ...,

found to he sampling error, volunteers will he retrained. Any limitations on data use will
be detailed in the final report, and other documentation as needed·.

sample error, specifications may he revised for the next sampling seas~n. Revisions will
hp cllhn-\;ffprt tn thp "R ~T ':\nrt H'P A flll':\ l;-hl ':\CCllr':\nf'P nffif'prc fnr <lnnrn,,':\1 T ;n-\;t':\t;nnc nnv ..., ...., ""'_ .. ...., "'" a."I.A..J _ _~ ~ _ J -....,.., _ _ ""' u _ -t'y ....,. _ .A..J _ _ IJ _ ....

the use of data will he reported in the QA report in August.



Appendix 1: Standard Operating Procedures
Appendix 2: Data Forms
Appendix 3: Proficiency Checklists

Appendix 1: Standard Operating Procedures (SOP)

Field / Grab Sampling SOP
Turbidity Determination SOP
SSC / TSS Laboratory Procedure SOP
DIS Sampling / Crane & Wading SOP
Discharge Current Meter Crane & Wading SOP
ISCO 2100 Automatic Sampler SOP
OBS-3 Continuous Turbidimeter SOP
DRUCK ~ 830 Stage/Pressure Transducer SOP

Appendix 2: Data Forms

Sample Sign-In Sheet
Field Sampling Data Sheet
Field DI Sampling Data Sheet
Turbidity Dilution Data Sheet
Grab Sampling SSC Data Sheet

TTS CISCO) Sampling SSC Data Sheet
Depth Integrated (DI) Sampling sse Data Sheet
SSC Calculations Data Sheet
Discharge/ AA Current Meter/ Crane & Wading Data Sheet
Automatic (ISCO) Sampler Sheet: (RSL Field Form)
Cross Section Measurement Data Sheet
Equipment Calibration forms
Training Sign-in
Instrument Sheet

Appendix 3: Proficiency Checklists
Listing the sequence of sampling and data collection tasks, and proper execution of
methods.

Field:
1. Grab Sampling
3. ISCO Sampling
4. DIS DH-48 / DH-49 / Crane & Wading Measurement
5. Discharge - Current Meter I Crane & Wading Measurement
7. OBS-3 Continuous Turbidimeter Measurement
8. Druck 1830 Pressure Transducer / Stage Measurement

Appendix 3: Proficiency Checklists - continued.
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,Laboratory:
1. Suspended Sediment Sample Processing
2. Hi\CH 21 OOP Turbidity !v!easurement
3. Filter Weighing Process

EPA:
Volunteer Stream Monitoring: A Methods Manual EPA 841D 95001 April 1995
EP.l~.. Q...A•.lG-4 Guidance for the Data Quality Objecti,'es Process
EPA QA/G-5 Guidance for Quality Assurance Project Plans
H'P A () A 1r..F. r.ll;rl~nf'P fnr thp Prpn~r~t;nnnf ~t~nrl~rrl ()npr~tlnoPrnf'prlllrp" {~()P'"'\ fnr..&..J.L ... .L x ... ~ _ ..... --.....__.............. .L_ ................ .L ... _tJ_... _ ..... _ ...... _.L ...... ...-.... ...--...._ ....... .t' ........ _ ...........O.L ... _ ........_W-i. ..... ..., \ ............. .L 1oJ} .a.-_ ...

Quality Related Documents
H'PA ()A IR." H'P A "Rpr'l11;rpn'\pnt~ fnr ()U~11t\f A ",,"r~nf'P Prnipf't Pl~n" fnr H'n",rnnn'\pnt~l
..&..J.L .L'<. ~.L'"-'..&..J.L.l.L.L, "1.-......... IoJ.L...., '<. -.. J VIoJ-..a .L _J -.... IoJ .L_ ..&..J , ...., _ ...

Data Operations

USGS:
Techniques of Water-Resources Investigations of the USGS:
Stage ~,1easurements at Gaging Stations Book 3 Chapter ...A...7
Discharge Measurements at Gaging Stations Book 3 Chapter A8
Laboratory Theory a'ld Methods for Sediment Analysis Chapter C1 Book 5
Field Methods for Measurement of Fluvial Sediment Chapter C2 Book 3
~llrf~f'P \Xl~tpr Tpf'hninllp,,'
...... -..a.L_ ,,_.._ • .L "'1- ...,.

Discharge Ratings at Gaging Stations - Hydraulic Measurement and Computation Book 1
rh~ntpr 1.., 1OF."_ ...._y ....... "'601 .L./ ..... ,.J

Others:
Standard Methods for the Examination of Water and Wastewater 19902540 B. Total
C'~l;A~ T"\_;~A~.. 1{"\'1 1{"\~O r"
iJVHU~ .I...Illl.·U ,n 1 VJ-l VJ ,,-.

LaboratoI)' Procedure for Total Suspended Solids, Red\l,'ood Sciences Laboratory, USD...A..
Forest Service, Arcata Ca, Rand Eads, 12-10-98

Technique: USFS, Rocky Mountain Forest and Range Experiment Station, General
Tpf'hnif'~l 'Rpnnrt 'RM_?d'

..a. """"...u ....... ""....... ..a. """".t"'v", " ... ~,,~ 4tIII IwI.

9·18-00 End
SFTQWAPP9-18.DOC/WD98/CF/9-18-00
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AS. Problem Definition / Background! Study Design

Freshwater Creek, a 22,OOO-acre watershed, which flows into Humboldt Bay near Eureka, California is our
experimental design site and will be used to test the effectiveness ofgrab sampling methods. The watershed is
primarily forested with one large industrial landowner and several smaller residential properties in the lower basin.

Anadromous fish stocks on the North Coast of California have recently declined from historically high levels. Elevated
levels of sediment is considered to be a primary cause of declining fish populations by clogging spawning gravels,
filling in pools, reducing channel capacity, as well as directly impacting growth rates. Freshwater Creek is listed as
impaired, according to section 303.d of the Clean Water Act due to elevated levels of sediment. Although sediment is
implicated as a primary problem in the basin, consistent long-term sediment monitoring data has not been established.

Documentation of existing impairment and trends is needed to evaluate land use practices and to suggest actions
sufficient to meet future total maximum' daily load levels in accordance with the Clean Water Act.

Large areas offorest within the Freshwater and other watersheds have been, or are scheduled to be, cut using industrial
forestry methods. As storm events occur, the quantity of sediment generated in tributary watersheds and transported
through the stream systemtowards Humboldt Bay is expected to further increase beyond background levels. Excessive
sediment loading causes:

a.) turbidity to increase beyond background levels and basin plan standards
b.) high turbidity levels to be maintained for longer durations
c.) channel aggradation, bank erosion and channel migration
d.). reduced channel capacity and conveyance, and subsequent flooding
e.) degraded fish habitat
f.) impaired water quality for domestic and agricultural uses

',,'

Proj ect Goal

Determine suspended sediment concentration, turbidity, discharge and current channel characteristics to provide a data
base for rytanagement decisions and further studies. Estimate suspended sediment yield at monitoring sites. Develop
turbidity vs. discharge rating curves for managed tributaries and baseline streams. The project goals will be achieved
by:

Measuring suspended sediment concentration, turbidity and discharge during the rainy season. Estimate suspended
sediment yield during storm runoff from data collected at,one continuous monitoring station located on mainstem
Freshwater Creek above the tidal influence.

Measuring suspended sediment concentration, turbidity and discharge during storm runoff in tributaries with varying
land use ofFreshwater Creek and other Humboldt County tributaries by grab sampling. Develop the relationship
between turbidity and discharge for large and small tributaries.

• 1

Measuring'suspended sediment concentration, turbidity and discharge during storm runoff in undisturbed tributaries of
Humboldt Redwood State Park to use as a baseline to determine natural background levels. Develop relationship
between turbidity and discharge. '

Develop an annual discharge hydrograph for the mainstem of Freshwater.

Establish and measure channel cross-sections at sites to identifY areas of degradation and aggradation following.large
storms.



Project Objectives

This study is intended to provide data sufficient to answer the following questions:

What is the relationship between turbidity and discharge (illustrated with turbidity-discharge rating curves) for a
representative range of North Coast streams and tributaries during hydrologic years 1998-1999-2000?

Are the turbidity levels, using rating curves of study tributaries, significantly higher than the "baseline" turbidity levels
of less-disturbed tributaries (such as that which can be defined using information being collected by Redwood National
Park at Little Lost Man Creek or Godwood Creek in Prairie Creek State Park) on similar soil types/geologic parent
material/physiography/vegetation type in the region?

In those cases where a soil type is not represented in a less-disturbed area, and baseline thus cannot be estimated for the
soil type, how do turbidity levels in that soil type compare with the distribution of baseline and disturbed area turbidity
levels for other soil types. Is the difference consistent with expected differences in soil erodibility?, '

What is the total estimated suspended sediment yield of Freshwater Creek for the 1998-99 water year? What is the.
qualitative measure of sediment yield for grab sampled sites?

What is the duration of chronic levels of turbidity in mainstem Freshwater Creek?

In addition, this data will be available for use by future studies that might be implemented to assess the association
between turbidity response & management variables such as stream crossings, road density, clear-cut areas and
landslide frequency

A6. Project / Task Description

From July through September, 1999, Salmon Forever will conduct initial volunteer recruitment and training. A second
recruitment drive as well as training will be held from September 1999, to November, 1999. .

One sampling site will be equipped with an automatic ISCO pump sampler, one instream turbidity probe, one rainfall
gage, one water depth pressure transducer and one instream temperature probe. This site will be set up on the main
stem ofFreshwater Creek and is situated just above Graham Gulch. Volunteers will maintain and supply new sample
bottles to these samplers and process and analyze the suspended sediment data from the sampler.

The ISCO sampler will use Turbidity Threshold Sampling (TTS) software routines developed by Redwood Sciences
Lab. The ISCO sampler will pump samples when rising and falling turbidity level thresholds are reached. This allows
for less samples to give an accurate picture of suspended sediment concentration levels for storm events.

Volunteers will also take and analyze data from grab sampling, continuous turbidimeter data, water velocity,
crossection, stage and precipitation measurements at various locations and watersheds. Depth integrated (O!) sampling
will be performed periodically, concurrent with ISCO sampling and will be used to define the relationship of the ISCO
data to the entire water column. DI samples will be processed for turbidity and suspended sediment concentrations.
Grab samples will also be taken concurrent with ISCO sampling and Depth Integrated sampling and will be analyzed
for turbidity and suspended sediment concentration to define the relationship between the three sampling methods.

Sampling of turbidity, suspended sediment concentration, water depth, and velocity will occur throughout the water
year at numerous sites. This data is needed in order to estimate suspended sediment yield and to develop baseline data.

EPA and RSL protocols will be used to assure comparability and use of data. All data will be entered into the
computerized management system and checked by the data processing team prior to analysis. A water year report will
be distributed in August. A QA report and will be produced in August.


